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THE 
UNITED    STATES    NAVAL    ACADEMY. 


The  United  States  Naral  Academy  was  founded  in  1845,  by  George  Bancroft,  St^cre- 
tary  of  the  Xavy,  in  the  adininialration  of  President  James  K.  Polk.  It  was  formally 
opened  October  10,  of  that  year,  undw-Ihe  name  of  the  Naval  School,  with  Commander 
Franklin  Buchanan  as  Superintendent.  It  was  placed  at  Annapolis,  Md.,  on  the  land 
occupied  by  Fort  Severn,  which  was  given  np  by  the  War  Department  for  the  pur- 
pose. The  School  at  its  establishment  numbered  56  Midshipmen,  of  whom  3G,  of  the 
<lato  of  1840,  were  preparing  for  examination  ;  13,  of  the  date  of  1841,  wore  to  remain 
at  their  studies  until  ordered  to  sea ;  and  7,  just  appointed,  were  to  take  the  regular 
coarse,  which  was  fixed  as  one  year  at  the  School,  three  years  at  sea,  and  a  iifth  and 
final  year  at  the  School,  before  promotion.  Later,  the  course  was  altered  to  seven  years, 
of  which  the  first  two  and  last  two  were  at  the  School,  and  the  intervening  years 
at  sea. 

In  October,  1849,  a  board  of  officers  was  appointed  to  re-organize  the  School.  A  new 
nyptcm  was  devised  and  carried  into  operation,  July  1,  1850.  By  this,  the  course  of 
instmction  was  made  more  extensive,  and  arranged  to  cover  four  conaccntivc  years  ; 
the  corps  of  Professors  was  increased,  and  a  Sloop-of-war,  the  Preble,  was  attached  to 
the  School  as  a  practice-ship.  The  new  school  was  called  the  Naval  Academy,  and  was 
placed  under  the  supervision  of  the  Chief  of  the  Bureau  of  Ordnance  and  Hydrog- 
raphy. A  board  of  visitors  was  appointed  to  examine  into  the  state  of  the  Academy 
annually,  and  to  make  a  report  upon  its  condition  to  the  Secretary  of  the  Navy.  The 
first  class  of  Acting  Midshipmen  under  the  four  years'  course  entered  in  October, 
1-51,  and  was  graduated  in  June,  1854.  The  previous  course  was  retained  for  all  who 
had  entered  the  service  before  this  time,  those  of  the  date  of  1850  being  graduated  in 
1856. 

In  May,  18(31,  on  the  outbreak  of  the  war,  the  Academy  was  removed  to  Newport, 
R.  I.  The  three  upper  classes  were  detached  and  ordered  to  sea,  and  thoso  remaining 
were  quartered  in  the  Atlantic  House,  and  on  board  the  Frigate  Constitution.  In  Sep- 
tember, 18G5,  the  Aca^lemy  was  restored  to  Annapolis,  where  it  has  since  remaincil. 

On  the  establishment  of  the  Bureau  of  Navigation,  July  5, 1862,  the  Acadcnjy  was 
placed  under  its  supervision  ;  March  1,  1867,  it  was  placed  under  the  direct  care  and 
supervision  of  the  Navy  Department,  the  administrative  routine  and  financial  man- 
agement being  still  conducted  through  the  Bureau.  This  system  was  followed  till 
March  11,  1869,  when  all  connection  with  the  Bureau  ceased. 

The  terra  of  the  academic  course  was  changed  by  law,  March  3,  1873,  from  four  to 
six  years.  The  change  took  eftoct  with  the  class  which  entered  in  the  following  sum- 
mer. 

In  1366,  a  class  of  Acting  Third  Assistant  Engineers  was  ordered  to  the  Academy  for 
instruction.  The  course  embraced  the  subjects  of  steam-engineering,  iron-manufac- 
tnre,  chemistry,  and  mechanics,  and  practical  exercises  with  the  steam-engine  and  in 
the  machine-shop.  This  class  was  graduated  in  Juue,  186"^,  together  with  two  Cadet^ 
Engineers  who  had  entered  the  Academy  in  1867.  After  an  interval  of  four  years,  in 
October,  1871,  a  new  class  of  Cadet-Kngineers  was  admitted.  This  class  followed  a 
two  years*  course,  somewhat  more  exteuded  than  that  of  the  class  of  IHGS,  and  was 
graduated  in  1873.  In  1872  and  1873,  new  classes  were  admitted,  the  first  of  which 
left  the  Academy  last  summer.  By  an  act  of  Congress,  approved  February  24,  1874, 
the  course  of  instruction  for  Cadet-Engineers  was  made  four  years,  instead  of  two;  and 
the  new  provision  was  first  applied  to  the  class  entering  the  Academy  in  the  year  1874. 
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There  are,  tborefore,  three  classes  of  Cadet-Engiaeers  now  at  the  Academy :  the  First , 
which  entered  in  1873,  and  which  will  be  graduated  in  due  course  in  1875 ;  the  Second, 
composed  of  Cadets  turned  back  from  the  First  Class  on  account  of  deficiency  in  schol- 
arship, and  whose  course  ends  in  1876;  and  the  Fourth  Class,  Just  admitted  by  competi- 
tive examination,  which  will  be  graduated  under  the  four  years'  rule  in  June,  1B78. 


BOARr>  OF  VISITORS,  JUNE,  1874. 


Roar  Admiral  WILLIAM  REYNOLDS,  U.  S.  N.,  President 

Hon.  AAROX  A.  SARGENT,  United  States  Senate,  rice-President. 

Uniu  JOHN  W.  STEVENSON,  United  States  Senate. 

Hon.  KUGENE  HALE,  United  States  House  of  Representatives. 

Hon.  L.  Q.  C.  LAMAR,  United  States  House  of  Representatives. 

O.fneial  JOHN  GIBBON,  U.  S.  A. 

Hon.  L.  E.  PARSONS,  of  Alabama. 

Hon.  .J.  P.  VINCENT,  of  Pennsylvania. 

Hon.  WILLIAM  E.  AIKEN,  of  South  Carolina. 

Rev.  J.  L.  G.  McKOWN,  of  Illinois. 

CJenoral  J.  H.  WILSON,  of  New  York. 

Geniral  W.  H.  MORGAN,  of  Mis-wuri. 

Col.  D.  P.  DYER,  of  Missouri. 

Capt.  S.B.LUCE,  U.  S.  N. 

ChiefEngincerW.H.  SHOCK,  U.  S.  N. 
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CALENDAR 

1874-75. 


1:?74. 
Jaue    5. — ExAminatioD  of  candidates  for  adui'iB&ioD  as  Cadet-Midshiiuneii 

began Kridny. 

June  15. — Examination  of  candidates  concluded Moixiay. 

Jaly    4. — Holiday Satunlay. 

Sept.  15. — Examination  of  candidates  for  admission  as  Cadet-Engineers 

began Tucjiday. 

Sept.  Id. — Examination  of  candidates  for  admission  as  Cadet-Engineers 

concluded Friday. 

Sept.  21. — Examination  of  candidates  for  admission  as  Cadet-Midshipmen 

began Monday. 

Sept.  30. — Examination  of  candidates  for  admission  as  Cadet-Midshipmen 

concluded Wednesday. 

Oct      1. — First  Term  began Thursday. 

Nov.  26. — Thanksgiving:  studies, recitations,  exercises,  and  duty  sus- 
pended  L Thursday. 

Dec  25. — Christmas :  studies,  recitations,  exercises,  and  duty  suspended .    Friday. 

1875. 
Jan.     1.— New  Tear's  Day :  studies,  recitations,  exercises,  and  duty  sus- 

I>ended Friday. 

Jan.    25. — Semi-annual  examination  begins Monday. 

Jan.    30. — Semi-annual  examination  concluded.    First  Term  ends Saturday. 

Feb.      1. — Second  Tenn  begins Monday. 

Feb.    22.— Holiday Monday. 

Hay    20. — Annnal  examination  begins Tli^ursday. 

Hay    30.— Annnal  examination  concluded.    Second  Term  ends Monday. 


;  PRACTICE  CRUISE. 

JuxE— Seftembeb,  1875. 

Jane  5.— Examination  of  candidates  for  admission  as  Cadet-Midshipmen 

begins.. Saturday. 

Jtue  8.~ Examination  of  candidates  for  admission  ends Tuesday. 

^pt  15. — Examination  of  candidates  for  admission  as  Cadet-Engineers .  Wednesday. 

Sept  20. — Examination  of  candidates  for  admission  as  Cadet-Midshipmen 

begins  -. Monday. 

^t  23. — Examination  of  candidates  for  admission  as  Cadet-Midshipmen 

ends Thunwlay. 

Oct     L— First  Term  (1*75-76)  begins Friday. 
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Assistant  Professor  Alphoxse  V.  S.  Courcelle, 
AssisTAHT  Professor  Eugene  Doyiluers, 
Assistant  Professor  Jlles  Leroux, 
Assistant  Professor  Hippoltte  Dalmon, 
Instruetort  in  French. 


PROFESSOR  RICHARD  SOMERS  SMITH,  A.  M. 
Head  of  Department 

Assistant  Professor  Marshal  Oliver, 

Assistant  Professor  Charles  Francis  Blauvelt,  N.  A., 


Instructors  in  Drawing. 


OFFICERS  NOT  ATTACHED  TO  THE  ACADEMIC  STAFF. 

COMMAXDER  NORMAN  VON  HELDREICH  FARQUHAR,  in  charge  of  Vessels. 

COMMANDER  SAMUEL  DANA  GREENE,  in  charge  qf  Grounds. 

PAT-INSPECTOR  JAMES  DANIEL  MURRAY. 

PAYMASTER  SAMUEL  TRACEY  BROWNE,  Storekeeper. 

SURGEON  GEORGE  ADAMS  BRIGHT,  M.D. 

ACTING  PASSED  ASSISTANT  SURGEON  JOSEPH  JOHN  SOWERBY,  M.D. 

ACTING  ASSISTANT  SURGEON  THOMAS  OLIVER  WALTON,  M.  D. 

CHAPLAIN  JOHN  RUTHERFORD  MATTHEWS,  M.  A. 

ASSISTANT  PROFESSOR  THOMAS  KARNEY,  A.M.,  Librarian. 

JAMES  JOHNSON  GRAFF,  Assistant  JAbrarian. 

RICHARD  SWANN,  Commissary. 

RICHARD  MOALE  CHASE,  Secretary. 

James  G.  Glynn,  First  Clerk. 

Samuel  Jickung,  Second  Clerk. 

Owen  Dorset  Robb,  Third  Clerk. 

Charles  Marion  McLeod^  Clerk  to  Commandant  of  Midshipmen. 

MARINE  GARRISON. 

CAPTAIN  McLANE  TILTON,  Commanding. 
First  Lieutenant  Henry  Clay  Cochrane. 
First  Lieutenant  Daniel  Pratt  Manxix. 
First  Lieutenant  Samuel  Kuypers  Allen. 
Second  Lieutenant  Samuel  Hopper  Gibson. 

MATES. 

^J-  Mlrphy ) 

J'II'Uam  G.  Smith [Attached  to  the  United  States  Gunnery-ship  Santee, 

t  ^-  Meu'hf.r (     and  to  the Sloopo/war  Dale. 

J-W.  IVasall J 

'"^i^RT  Silver Attached  to  the  United  States  SUamer  Lehigh,  {iron- 

^  clad.) 

""sjAinx  G.  Perry \A  ttached  to  the  United  States  Steamer  Phlox,  (steam- 

'JOSEPH  Rodgeks 5     Under.) 
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ACADExMIC   BOARD. 


REAR-ADMIRAL  C.  R.  P.  RODGERS,  U.  S.  N. 
CAPTAIN  K.  R.  BREESE,  U.  S.  N. 
COMMANDER  EDWARD  TERRY,  U.  S.  N. 
COMMANDER  F.  V.  McNAIR,  U.  S.  N. 
COMMANDER  W.  S.  SCHLEY,  U.  S.  N. 
COMMANDER  W.  T.  SAMPSON,  U.  S.  N. 
CHIEF  ENGINEER  C.  H.  BAKER,  U.  S.  N. 
LIEUTENANT-COMMANDER  A.  H.  McCORMICK,  U.  S.  N. 
PROFESSOR  W.  W.  HENDRICKSON,  U.  S.  N. 
PROFESSOR  R.  S.  SMITH,  A.  M. 
PROFESSOR  J.  R.  SOLEY,  A.  B. 
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CADET-OFPICEKS. 

CADET  LIEUTENANT-COMMANDER. 
CAMERON  M.  WTNSLOW. 


CADET-LIEUTENANTS. 


ALBON  C   HODGSON. 
WALTER  S.  HUGHES. 


JAMES  M.  HELM, 
FYDELIO  S.  CARTER. 


CHARLES  H.  AMSDEN. 
ALEXANDEB  SHARP. 


CADET-MASTERS. 


HENRY  J.  HUNT, 
RICHARD  H.  TOWNLEY. 


CADST-BNSIOKS. 


WILLIAM  B.  OAPEBTON. 
DATID  DANIELS. 


HARRY  M.  HODGES. 
RroGELY  HUNT. 


Edward  D.  Bostiok. 
Wmiam  G.  Caller. 
AMnd  L.  Howe. 
Harry  H.  Hoeley.' 
Charles  Laird. 
Charles  M.  McCartney. 


Clarence  A.  Corbin. 
Frederick  W.  Coffin. 
Robert  N.  Doyle. 
Frank  F.  Fletcher. 
George  H.  Worcester. 
Bams  T.  Walling. 


CADBT  PETTY-OFFICERS. 
Firtt  Cfaptains  of  Ouns'  Crewa. 

John  A.  Shearman. 
James  T.  Smith. 
George  Stoney. 
Nathaniel  R.  Usher. 
Frederick  B.  Vinton. 

Second  Captains  of  Ouns'  Grtios. 

James  H.  Soars. 
William  H.  Allen. 
Walter  McLean, 
Charles  C.  Rogers. 
Clifford  J.  Boash. 


Augustas  E.  Jardine. 
Stimson  J.  Brown. 
Henry  C.  Gearing. 
Tempiin  M.  Potts. 
George  C.  Foalk. 


Stephen  Jenkins. 
John  T.  Newton. 
Thomas  G.  Winch. 
Lovell  K.  Reynolds. 
William  L.  Vamum 


William  Cowlea. 


George  S.  Willita. 


ENGINEER  DIVISION. 

CADET  PETTY-OFFICERS. 

First  Glass. 
Prank  H.  Eldridge.  WilUam  R  King. 

Second  Class. 
Walter  F.  Wortbington.  Frank  H.  Bailny. 


CADET-MIDSHIPMEN 

AND 

CADET-ENGINEERS  ON  PROBATION  AT  THE  NAVAL 

ACADEMY, 

wrm  THEIR 

RELATIVE    STJ^NDING 

AS  DETBRMINED  AT  THK 

ANNUAL  EXAMINATION  IN  MAY,  1874 ; 

TOGETHER  Wmi 

THE  GRADUATING  CLASSES  OF  1874. 
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CADET-ICIDSHIPMEN. 
Fourth  C/oM— 103  membera. 


Name. 


Dftte  of  ad- 
mJasion. 


Ag«  at  date 
of  admis- 
sioo. 


Y'ra.  i  Mo'a, 


I 


Cbariet  Nd«>n 

entice , 

ory  Sdwinjr 

LioaisHoll ^... 

)aTidL 

epb 

Artliar 

OliTtr  Hasafd  Perry.. 

ioa  Bcnajx  h       

xmcer  Fall«rtoD  Baird 

Spencer  Xau^od , 

ft9Xd  CoiEiity       

tuPiatt 

arlfis  Renwick 

amea  Blake 

(Tilliam  Chase 

n,  Aoatiiillowns 

[yrge  Baaaaey 

lioy  OliTer 

iam  Henry , 

Luibroee 

»hn  Ecdeaton 

^miam , 

a,  Le  Boy  Edmund  .... 
am,  Andrew  Charles . 

leCamthera 

1,  Thomas 

r,  John  Allen 

Perci^al  Laaj^D 

Qcis  Hoyt 

y,  Robert  Powell 

John  KadftOiD        ..... 

Edward  Danld  

borlea  Warren .   

>hn  , 

Fames  Henry 

rUJIam  Alfred     

■edGiliat 

les 

\j-thar  Benjamin 

iam  Edward  Wyatt... 

rge  Henry 

1«n,  James  Henry 

JohaHlte  L«v 

n 

jratioHill 

lichard  Morris 

Tjr  HcLsf^n  FLnkDej 

harles  William 

Harry 

[srry  Shepard , 


Empire  of  Japan. 

New  York 

Kentocky 

Mississippi 

Colorado 

Missouri 

Pennsylvania 

West  Virginia... 

New  York 

Alabama 

At  large 

Pennsylvania 

Missouri 

New  York 

California 

Vermont 

At  large 

Virginia 

Ohio 

New  York 

Tennessee 

Maryland 

New  Jersey 

Texas 

DakoU 

New  York 

At  large 

Kentucky 

Missouri 

New  York 

New  Jersey 

At  large 

IllinoU 

Maryland 

Indiana 

Kentucky 

California 

New  York 

Illinois 

IlUnois 

Illinois    

Maryland 

Michigan 

luwa 

A  t  larjjo 

Alabama , 

Illinoia 

Pennsylvania 

New  York 

Wlscousin 

PennHylvania 

Connecticut 


June  4, 
Sept.S4, 
SeptS8, 
SeptH 
June  13, 
SeptS4. 
Oct  19, 
June  13, 
Sept  30. 
June  12, 
June  13, 
Sept  96. 
June  19, 
Sept  96, 
Oct  91. 
June  10, 
Sept  93, 
Sept  93, 
June  9, 
June  13, 
Sept  96, 
Sept  98, 
Sept  94. 
Sept  95. 
Sept  94. 
June  9. 
June  5. 
Sept  94, 
Jane  12, 
June  lU, 
May  16, 
Sept  93, 
Sept  94, 
Oct  9, 
June  5, 
Feb.  16. 
Sept  24, 
Sept  28. 
Sept  96. 
Sept  94. 
Sept.  2«, 
Juno  14, 
Sept  23, 
Juno  i», 
June  27, 
Juno  12, 
Sept.  20, 
Sopt.  2o. 
Sept  W. 
Sept.  24. 
Sept  28, 
Juno  96, 


1874 

1873 

1874 

1874 

1874 

1874 

1874 

1874 

1874 

1874 

1874 

1873 

1874 

1874 

1874 

1874 

1873 

1873 

1874  I 

1874 

1874 

1874 

1874 

1874 

1874 

1874 

1873 

1874 

1874 

1874 

1874 

1873 

1874 

1874 

1874 

J  874 

1874 

1874 

1874 

lt!74 

1874 

1H73 

If  73 

1H74 

ie74 

ltT4 

1H74 

i.s;4 

1874 
1874 
1874 
1874 


17 
16 
17 
17 
16 
15 
14 
16 
14 
17 
15 

15  j 

17  I 

16  I 

17  I 
16 

17  : 

I 
17 

14 

17 

17 

15  I 

16  i 

16  I 

16, 

16 

16 

16 

18 

16 

17 

15 

17 

18 

17 

14 

15 

15 

in 

17 
17 
17 
17 
14 
17 
13 

ir» 

15 
14 
18 


3 

3 

1 

0 

11 

5 

10 

11 

10 

3 

5 

4 

4 

1 

U 

6 

1 

5 

3 

9 

11 

6 

10 

11 

4 

4 

7 

5 

9 

9 

0 

5 

10 

11 

10 

0 

7 

11 

11 

8 

7 

3 

7 

7 

9 

6 

0 

8 

10 
6 
5 
0 
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CADET-MIDSHIPMEN— Oontlnaed. 
Fourth  Class — 103  memhera — Continued. 


Kame. 


State. 


Date  of  ad- 
mission. 


Age  at  date 
of  admis- 
sion. 


T'rs.   Mo's. 


Knapp,  John  Joseph 

Lopez,  Robert  Files 

Lloyd,  Ed  ward,  Jr 

Mason,  John  Greene 

Maury,  Alfred  Ingraham 

Maxwell,  William  John 

Mayer,  Chester  Alfred 

McDonnell,  John  Edmund 

Meares,  Frederick  Parkhouse 

Melton,  La  wson 

Menefee,  Daniel  Preston 

Morey,  Alfred  George 

Kamboo,  Heidemaro 

Paxton,  Alfred  Noble 

Perry,  George  Ernest 

Perry,  John  Adams 

Picking,  William  Webster 

Poundstone,  Homer  Clarke 

Preble,  George  Henry  IUttenhoi;se, 

Pnroell,  John  Lewis , 

Quimby,  John  Gardner 

Bead,  Maurice  Lance 

Jtodfem,  Joseph  Louis 

Bichardson,  Samuel , 

Bodgers,  Thomas  Slidell 

Bodgers,  William  Ledyard 

Bogers,  Allen  Grey , 

Bowan,  Andrew  Summers 

Byan,  Thomas  William 

Schwerin,  Bennie  Pierre 

Shipley,  John  Harry , 

Skinner,  Frank  Colby 

Smith,  Boy  Campbell 

Sparhawk,  George 

Spragne,  Frank  Julian , 

Stafford,  George  Henry 

Sturdevant,  Harry  Leland 

Swift,  FrankUn 

Taylor,  Bushrod  Wllber 

Tillman,  Edwin  Hord , 

Todd,  William  Lemuel 

Tracy,  Arthur  Barton 

Van  Horn,  George 

Wallace,  Carshena 

Webb,  Loeell  Hastings 

Webster,  Edwin  Belden 

Welsh,  George  Silvis 

White,  William  Porter 

Wilson,  Llewellyn  Victor 

Wright,  Kobert  Kemp 

Toung,  FeramoTZ  Little 


Missouri 

Tennessee 

Maryland 

Ohio 

Mississippi 

At  large 

New  York 

Nevada 

North  Carolina 

South  Carolina 

California 

Louisiana 

Empire  of, Japan 

Ohio 

Illinois 

Nebraska 

Pennsylvania 

West  Virginia 

At  large 

New  Jersey 

At  large 

South  Carolina 

At  large 

Mississippi 

District  of  Columbia. . 

California 

North  Carolina 

West  Virginia 

Pennsylvania 

New  York 

Missouri 

Massachusetts 

Virginia 

Massachusetts 

Massachusetts 

Iowa 

Maine 

Massachusetts 

At  large 

Tennessee 

Pennsylvania 

New  York 

New  York 

Washington 

Kansas 

CoDnccticiit 

Pennsylvania 

At  large 

District  of  Columbia. . 

Penn83'lvania 

Utah 


June  9, 
Sept  29, 
June  17, 
June  5, 
Sept  28, 
June  9, 
June  16, 
Sept  30, 
Sept  25, 
Sept  23), 
Sept  25, 
Sept  23, 
June  5, 
Sept  24, 
June  10, 
Sept  29, 
Sept  24, 
Sept  24. 
Sept  28, 
Sept  29, 
June  12, 
Sept  88, 
July  13, 
June  17, 
Sept  24, 
June  11, 
June  12, 
Sept  25, 
June  13, 
Sept  25, 
Sept  30, 
Sept  26, 
Oct  3, 
Sept  24, 
Sept  29. 
June  10, 
June  13, 
June  9, 
Sept  20, 
Sept  28, 
June  5, 
Jane  5, 
June  9, 
May  15, 
Sept  28, 
Sept  28, 
Sept  24, 
Juno  30, 
Sept  25, 
June  1*2, 
Sept  24, 


1874 
1874 
1674 
1873 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1873 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1873 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1873 
1874 
1873 
1873 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1873 
1874 


16 
17 
16 
17 
15 
15 
17 
16 
16 
16 
16 
16 
16 
17 
14 
15 
16 
14 
15 
17 
14 
15 
17 
16 
16 
14 
14 
17 
16 
16 
16 
17 
16 
17 
17 
17 
17 
16 
14 
15 
15 
16 
17 
18 
17 
16 
17 
15 
17 
14 
16 
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CADET-BNGINBERS. 
Graduating  CIom — 10  memhen. 


Stoie, 

Dat«»f 

OdlQiuliM]. 

*,fiW'* 

Ordsr  of  morlL 

8«> 

Kuu. 

of  •dOdi*- 

1 

1 

1 

, 

1 

1 

iflrrtee. 

1 

1 

1 

1 

1 

!fr»dBnu»....... 

rohBBfolivd..... 
fVuikjMOb 

Ohio 
K.Y. 

Jf,Y 
Pft... 
K,Y 
Ham! 
P*  .J 
P*  .. 
D.C 
Ohio 
P«  .. 

Oct  1,1373 
Oet  1,  im 
Oct  1,1371 
Oot  1, 1879 

Oct  1.  ie7i 

Get  1,1871 

Oot  1,1071 
Ootl,lt7l 
Oot  1,1^7^ 

Octi,lB7l 
Oct  1,1871 
Octl.l87i 
Ootl,lil71| 
Oct  1,  ItrTS 

%1 
SI 
IS 

15 
19 
Ifl 

^ 

il 

21 

19 

IS 

n 

11 
it 

3 

1 

i 
i 
% 

I 

4 

10 
3 
11 
14 
1^ 
$ 
1. 

3 
I 

e 

4 
1 

II 
« 

l^ 
13 
1« 
7 
14 

9 
3 

IS 

14 
IL 
13 
10 

5 
3 
7 
1 
I 
11 

It 

a 

3 

u' 

Ifl 
10 

13 

14 
13 

10 

11 

m 

4 

19 

U 
14 
It 

11 
10 

IS 

i% 

14 

14 
11 

10 

13 

IM 

9i 

SB 
S 

Si 

T       -  - 

;ei\|uifzi  Howwd  . 

.IbertBonaa 

imVachoy  .......: 

nS>niBn}iiton....J 

t^ankHutiUl..... 

Cbsrka 

s 
a 

9 

as 
i 

9 

m 

9 

o^Ed^^TOTiiteDd 

90 

:  Turned  hack  to  firtt  ekutt. 

CADET-ENGINEERS. 
Fint  Class — 16  members. 


SUtfl. 

Dale  of 

Age  ftt  dAt« 
of 

Ocd«rofia«£ft 

i 

SeAriorrkift. 

idmlHloD. 

;§ 

1 

1 

i 

1 

1 

1 

enryThoiiLU..— ... 
mkHnglwi......... 

lUftmBcmiUui 

Ohio.. 
P».... 

DC. 
N.J.. 
Conn. 
NY. 
Pa  ,., 
Ohio.. 

Md.. 
Pn..,. 

o».... 

Md... 
Pa..,. 

Hd  .. 

N.Y  . 
N.Y.. 

Oot  J.  iffra 
Oct  1.  lirn 
Oot  1,  iS71 
Oct  1. 1871 
Oct  1.1873 
Oct  1, 1873 
Oot  1, 1(J73 
OfltlJdTffi 
Oet  1,1873 
Oct  1, 1673 
Oct  1, 1^71 
Oct  1,  m% 
Oot,  1.  i^n 
Oct  1.  itin-j 

Oct  I.  IHT'4 
Octl.le^TJ 
Oct  1, 1J71 
Oct  I,  l>fn 
Oct  I,  iiT3 

17 
99 
1» 

18 

le 

18 

i» 
itt 

IS 

1» 

SI 

90 
17 

16 
19 

an 

11 

19 

1 

14 

1 

10 

154 
15 

Tbeodon  Frederick 
(riUiuDLedjard... 

10 

7 
4 
ft 

8 
9 

3 
7 

5  1 
f 
0 
1 

® 
90 
98 
160 

90 

Llberto ........ 

FmokHuold  ..,.., 

BdmniBuwell..... 

ltAmKloh«rd  ...,.., 
CbiTlM.... .., 

IS 
9 

19 

S 

4 

43 

195 

imoDdtJoderwind.. 
sorj^e  Sldniij .... 

Uio.W.ltBrf1Ubtigb 

pHljjeenoll....,.., 
enrjHklM... --..-. 

13 
3 

4 

IQ 
& 

e 

14 
3 

149 
31 

9fl 

S 
14 

15 
17 

11 

13 
17 

3 

13 

le 

49 

113 

79 

I  hack  and  forming  the  ucond  class. 


§  Turned  back  from  the  graduating  ekus. 
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CADET.ENOIKSEB8. 
Fourth  Clan — 27  memberB, 


Nunt. 


Bftrtletl,  Frank  W  ....... 

Bi^tiiiett  Trmk  M ._..., 

BieifC,  Fr«4]i-rick  ChArl«i 

Bull*  Gi»uld  Bojt 

Bnrd, Gwrgf  Bit ...,.,. 

Ciaadft,  Gordoii  Uandf 

Cool«jr,  Mflfrtiiaer  Kl  w^ . , . . . 
(Trjgter,  Jitha  UljufA  ....... 

Dnngmn,  Horact^  Gre«ltj  . 

XlHffer,  Eury  Smith 

Gagfi^  nowftTfl , 

Go w,  Juhii  LciQilou  . . , . . , . 

GlifflQ,  Robert ^UablAiu..... 
KmtIaoii,  llenrT  TUIiiKvre,..^ 
Sofl^t  ThomiA  Joseph. _,,.. 

BolllA,  ba  Nfllsoo  . ,... 

I^en,  El«Drj  Hing  ._...«,-.. 
McEItoj.  G«<ii^e  Wl|;htiiun  * 

O'CoDDor,  UflDr],' --,.^-, 

FlckreU.  JMeph  Me€all ..... 
Baliflbury.  George  Eobtrrt--*-- 

SolieU,  PrankMii  JACob  ....... 

8rrlbD«r,  Ed  ward  nertolivU.- 
S|un|[ler^  Hvry  WltioD  ... . » . 

Wl^bt,  Cbmrlpi  LenUe 

Wllmer,  Joflepb  ELnggd^ltl . . . . . 


Bteto. 


MIcht^AD ........... 

Hfeltliui ......H 

MlMOQri 

P^EUjlTHlalA .«. 

MuMofanaettB ...... 

H^rylaKid, 

NeirYofk.. ........ 

Kew  York. ......... 

lowfc, ........... 

Iow»....... ...... 

Mlebiffwi... ........ 

iDdla&B..... .... 

Vlr^iDla 

MAryUiid. 

OeorglA...... -. 

Kcutockjr  «*......  ..H 

MIlHiari.. 

Mlcblg^.... 

New  York........... 

District  of  ColmnblA 

Virginia... 

MiaHnid 

FeDnHyl^-uiJii ........ 

MassacbanltA 

PennKjlTAnlft . . . . 

MiMiebMft^tt* 


Dale  of  ad- 
mlAfllos, 


Oct 
Oet 
Oofc 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
0«t 
Oct 
Oct 
Oct 
Got 
Oct 
Oct 
Dot 
Oct 


1,1871 

himi 

UtT< 
l,1fT4 
l,l«Ti 
1,1^4 
UllTTI 
1,  im% 
1,1874 

I,  i^i 
1,  leri 

tl^4 
1,1874 
l.liT4 
1;1874 
l,lfi7l 
1,1874 
1,  li7l 
1,1871 
1,1874 
1,1871 


Age  nt  date 


s    A 


Mil 
fill 


1 

« 

4 

5 
0 
« 

a 
1 

4 
f 
t 

t» 
t 

# 
t 

« 

f 
t 

11 
t 
I 


II 

IT 
U 
11 
T 
U 
If 

m 
I 
f 
u 
m 
f 
I 
n 


m 

4 


I 
t 

0 


SUMMARY. 
Academic  Yeaty  1874-75. 

CADKT-ICIDSBIPMBH. 

FlrrtClaM : 

Second  Clau 48  in<ibcri> 

Third  ClaiMi M  i 

Fourth  CUua 108  \ 

CADBT-KNOINBIIUI. 

FiratCliws 16  ■lembera. 

Second  Clam 3  i 

Fourth  ClaM «7  i 

Total 

Stndentu  from  the  Empire  of  Japan  are  received  for  instruction  under  a  readatioa  of  the  i 
Houae  of  RepreaentatiTea  of  the  United  States,  approved  July  37,  ltj6d. 


RESIGNATIONS  AND  DISMISSALS. 


RESIGNATIONS. 


Cadet-MidshipmaD  E.  H.  Qaither Oct.    30,1873. 

Cadet-Engineer  B.F.Kelley Oct.    30,1873. 

Cadet-EogineerJ.M.White Oct.    30,1873. 

Cadet-Midabipman  E.  D.  Leach Nov.     5,1873. 

Cadet-Midshipman  J.  H.  Conyera Nov.   11,1873. 

Cadet-Midahipman  8.  M.  Peacock Nov.  11,187.3. 

Cadet-Midshipmau  C.  C.  J.  Norris Nov.  2C,1873. 

Cidet-Midahipman  W.  F.  UBtick Feb.    16,1874. 

Ctdet-Midahipman  C.R.  Crenshaw Mar.   16,18^4. 

Cadet-Midshipman  A.C.McClenan Mar.   16,1874. 

Cadet-Blidshipman  J.  F.  LeBroa ....Mar.  17,1874. 

Cadet-Midshipman  F.C.Morris April    6,1874. 

Cadet-Midshipman  R.Horton April    6,1874. 

Cadet-Midshipman  A.  R.  Mitchell May     1,1874. 

Cadet-Midahipman  W.  Croaby May     1,1874. 

Cadet-Midahipman  Thomas  Qreen May     1,1874. 

Cadet-Engineer  T.F.Carter May     4,1874. 

Cadet-Midshipman  J.B.QUder ..May     4,1874. 

Cadet-Midahipman  C.E.Lee May     6,1874. 

Cadet-Midahipman  H.R.  Griffith May   11,1874. 

Cadet-Engineer  L.  Morgan May    14,1874. 

Cadet-Midahipman  T.H.Taylor May    14,1874. 

Cadet-Engineer  C.H.Frizell May    16,1874. 

Cadet-Midshipman  W.G.Clark.'. June  ll,1874. 

Cadet-Midahipman  G.  D.  Donnelly June  11,1874. 

Cadet-Midahipman  E.C.Goss ...Jane  11,1874. 

Cadet-Midahipman  J.  W.  Albertson Jane  11,1874. 

Cadet-Midahipman  J.  Ancona Jane  11,1874. 

Cadet-Midshipman  M.O.Bunn June  11,1874. 

Cadet-Midshipman  T.  Dickinson Jane  11,1874. 

Cadet-Midshipman  B.  M.  Donovan June  11,1874. 

Cadet-Midahipman  F.  S.  Goalding June  11,1874. 

Cadet-Midahipman  W.C.  Riorden June  11,1874. 

Cadet-Midahipman  W.C.Hagar June  11,1874. 

Cadet-Midshipman  U.S. Holmes June  11,1874. 

Cadet-Midshipman  H.B.Lindley June  11, 1874. 

Cadet-Midshipman  J.  L.Purcell June  11,1874. 

Cadet-Midshipman  E.P.Sanders June  11,1874. 

Cadet-Midabipraan  W.K.Stevens June  11,1874. 

Cadel-Midsbipman  W.L.Todd Jane  11,1874. 

Cadet-Mid -ihipman  W.Vinson June  11, 1874. 

Cadet-Engineer  C.N.  Johnson June  11, 1874. 

Cadet-Engineer  L.  Olmsted June  11, 1874. 

Cadet-Engineer  G.  H.  Claude June  11,1874. 

Cadet-Engineer  Harvey  Eastman Oct.      5, 1874. 

Cadet-Midahipman  J.  8.  Manley Oct.      9,1874. 
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Cadet-Midshipman  H.C.  White Oct.  9, 1874. 

Cadet-Midshipman  A.  W.  Wills Oct.  9,1OT4. 

Cadet-Midshipman  H.G.Chase Oct.  9,1874. 

Cade^Midshipman  H.W.Ford Oct.  9,1874. 

Cadet.MidshipmanN.J.L.T.Halpine Oct.  9,1874. 

Cadet-Midshipman  S.  M.  Peacock Oct.  9,1874. 

Cadet-Midshipman  J.  D.  Chase Oct.  9,1874. 

Cadet-Midshipman  T.  G.  Harkness  Oct.  9,1874. 

Cadet-Midshipman  S.L.Heap Oct  9,1874. 

Cadet-Midshipman  J.A.Lockwood Oct.  9, 1874. 

Cadet-Midshipman  R.H.Lull Oct.  9,1874. 

Cadct-MidHhipman  B.  W.  Parker Oct.  9,1874, 

Cadet-Midshipman  W.Sencerbox Oct.  9,1784. 

Cadet-Midshipman  M.A.Vinton , Oct.  9, 1874. 

Cadet-Midshipman  C.H.Walsh Oct.  9,1874. 

Cadet-Engineer  G.  L.  Droaillard Oct.  9, 1874. 

DISMISSAI3. 

Cadet-Midshipman  A.  C.  Almy ,  dropped Mar.   31 ,  1874. 

Cadet-Midshipman  F.  S.  Goalding,  dropped June  11, 1874. 

Cadct-Midsliipnmn  H.B.Lindley,  dropped June  11,1874. 

Cadet-Midshipman  W. C. Riorden, dropped Jane  11,1874. 


SUMMER  CRUISE,  1874. 


OFFICEBS  AZJTD  CADET  MIDSHIPMEN 

ATTACHED  TO  THE 

UNITED  STATES  PRACTICE-SHIP  CONSTELLATION. 


Capt.  K.  RANDOLPH  BREESE,  Ommanding, 

Lieat.-CommaDder  P.  H.  COOPER,  Executive  Officer, 

Lient.-Coiiiiiiander  P.  F.  HARRINGTON,  Navigator. 

Iiieat.-Conimander  A.  G.  CALDWELL,  Instructor  in  Navigation, 

Lient-Comnuuider  JOHN  SCHOULER,  Senior  Watch-Officer. 

Lieut,  W.  H.  BR0WN80N,  Watck-Offioer. 

Lieat.  ASA  WALKER,  Watch-Officer. 

Lieut.  E.  D.  F.  HEALD,  Watch-Officer. 

SmgeoD  J.  H.  TINKHAM. 

Acting  Assistaot  Sorgeon  W.  J.  CRONTN. 

Paymaster  J.  A.  SMITH. 

Chaplain  J.  R.  MATTHEWS. 

Fint  Lieutenant  D.  P.  MANNIX,  U.  S.  M.  C. 

Captain's  clerk,  C.  M.  McLEOD. 

Paymaster's  clerk,  F.  C.  ADAMS. 

Boatswain,  A.  MILNE. 

Gonner,  R.  SOMMERS. 

Cadet-Midshipmen. 


First  Chusy  (36.) 

C.H.  Amsden. 

D.  Daniels. 

H.  J.  Hunt. 

George  Stoney. 

F.  K  Beatty. 

R.  M.  Doyle. 

R.  Hunt. 

R.  H.  Townley. 

£.D.Bo8tick. 

F.  F.  Fletcher. 

A.  E.  Jardine. 

N.  R.  Usher. 

W.B.Caperton. 

J.  M.  Helm. 

C.  Laird. 

F.  B.  Vinton. 

F.  8.  Carter. 

H.  M.  Hodges. 

J.  S.  Manley. 

H.  C.  White. 

F.W.  Coffin. 

A.  C.  Hodgson. 

CM.  McCartney. 

A.  W.  Wills. 

F.8.  Collins. 

H.  H.  Hosley. 

A.  Sharp. 

C.  M.  Winslow. 

C.A.Corbin. 

A.  L.  Howe. 

J.  A.  Shearman. 

M.  L.  Wood. 

W.G.  Cutler. 

W.  S.  Hughes. 

J.  T.  Smith. 

G.  H.  Worcester, 

Second  Class,  (14.) 

DR.  Case. 

H.  C.  Gearing. 

S.  B.  Mallory. 

A.  W.  Rollins. 

W.J.Chambers. 

A.  L.  Hall. 

R.  T.  Mulligan. 

F.  H.  Sherman. 

^•E.Cal7er. 

W.  G.  Hannum. 

C.  F.  Pond. 

W.  L.  Varnum. 

G.C.Foalk. 

R.  Henderson. 

Third  Class,  (67.) 

?^- 8.  Benson. 

J.  H.  Dykeman. 

P.  V.  Lansdale. 

0.  J.  Schoolcraft. 

^•^•Bostwick. 

W.  F.  Eudress. 

J.  A.  Lockwood. 

W.  Sencerbox. 

t^^^^' 

A.  F.  Fecbtoler. 

R.  H.  Lull. 

J.  D.  Sheeks. 

^'  ^'  Bronangh. 

L.  C.  Fletcher. 

K.  Machlda. 

B.  W.  Taylor. 
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F.  M.  Bramby. 
F.  S.  Bnckley. 
W.  L.  Burdick. 

F.  B.  Ca»e. 
M.  C.  Castle. 
J.  D.  Chaae. 
S.  Cook. 

W.  M:  Constant. 
W.  G.  David. 

G.  W.  Denfeld. 
A.  W.  Dodd. 
O.  G.  Dodge. 
H.  O.  Dunn. 


C.  N.  Atwater. 
S.  L.  Blodgett. 
W.  C.  Canfield. 


A.  B.  Frenzel. 
W.  F.  Fallain. 
A.  Gleavee. 

A.  W.  Grant. 
W.  Green. 
F.  R.  Heath. 

B.  W.  Hodges. 
F.  Hodgee. 

C.  W.  Horton. 
A.  Jeffries. 

H.  C  Jones. 
J.  N.Jordan. 
W.  R.  Rush. 


A.  C.  Macomb. 
T.  B.  Maynadier. 
J.  H.  McNasser. 
V.  S.  Nelson. 

J.  H.  Oliver. 
J.  M.  Orchard. 
G.  F.  Onnsby. 
W.  B.  Osterhout. 
R.  C.  Paris. 

B.  W.  Parker. 
J.  P.  Parker. 
H.  H.  Rogers. 


Fourth  Cla$$,  (11.) 


A.  D.  Carrington. 

B.  C.  Dent. 

R.  P.  Fauntleroy. 


W.  E.  W.  HaU. 
G.  H.  Hess. 
J.  G.  Mason. 


H.  Taylor. 
F.  W.  Toppan. 
H.  C.  Wakenshaw. 
C.  H.  Walsh. 
P.  J.  Werlich. 
C.  S.  Williams. 
J.  C.  Wilson. 
A.  G.  Winterbalt«r. 
H.  M.  Witzel. 
A.  N.  Wood. 
E.  E.  Wright. 
R.  K.  Wright. 


F.  W.  Ryan. 
A.  B.  Tracy. 


Sailed  from  Annapolis  Roads,  June  13 ;  touched  at  Hampton  Roads ;  crossed  and  n- 
crossed  the  Gulf  Stream ;  cniised  in  Long  Island  Sound ;  touched  at  Newport,  R.  I., 
to  witness  torpedo  practice,  and  arrived  at  the  Naval  Academy,  September  22, 1874. 


D.  S.  PRACTICE-STEAMER  MAYFLOWER. 

Lieut.-Coniiuander  O.  A.  BATCHELLER.  Commanding. 

Ma«ter,  JOHN  A.  N0RRI8. 

Past  AHMiHtant  Engineer,  G.  E.  TOWER. 

VsMt  ARsiHtaut  Engineer,  C.  H.  MANNING. 

Assistant  Surgeon,  J.  M.  AMBLER. 

Assistant  Paymaster,  W.  W  BARRY. 

Mate,  C.  J.  MURPHY. 

Mate,  T.  W.  B0N8ALL. 

Cadet*Engikb£R0. 


rir8tCla88,(\7,) 


G.  H.  T.  Babhitt. 
F.  H.  Bailey. 
T.  F.  Burgdorff. 
W.  L.  Cathcart. 
W.  Cowlcs. 


G.  L.  Drouillard. 
W.  B.  Dunning. 
F.  H.  Eldridge. 
E.  R.  Freeman. 


W.  R.  King. 
C.  Kleckner. 
W.  N.  Little, 
E.  N.  Loomis. 


A.  de  Rni2. 
G.  Si  Willits. 
E.  T.  Warburtoli. 
W.  F.  Wortbiogtoo. 


Second  CUUy  (2.) 

R.  I.  Reid.  H.  H.  Stivers. 

Left  her  anchorage  June  12  and  proceeded  to  Washington,  D.  C. ;  touched  at  the  navj* 
yard  ;  st4*anied  thence,  touching  at  Norfolk,  for  the  navy-yard,  New  York ;  thenee  t« 
the  navy-yanls,  Boston  and  Portsmouth,  N.  H.,  thence  to  Providence,  R.  I.,  CoU 
Spring,  and  West  Point,  N.  Y.,  Wilmington,  Del.,  Chester,  Pa.,  navy-yard,  Philadelpbiii 
and  thence  for  the  Chesapeake  Bay  ;  touching  at  Hampton  Roads,  and  arrived  at  1^ 
Naval  Academy,  September  22, 1874. 


THE  MERIT-KOLLS. 


EXTRACT    FROM  CHAPTER  VII.  OP  THE  REGULATIONS  OF    THE  UNITED    STATES   NAVAL 

ACADEMY. 


At  every  aonaal  examination,  tbe  Academic  Board  shall  form  a  general  merit-roll 
for  each  class,  in  the  following  manner:  Of  those  members  of  each  class  who  shall 
have  received  a  satisfactory  final  average  in  any  principal  branch,  tbe  individual  hav- 
ing the  highest  standing  shall  receive  the  maximnm  number  assigned  to  such  branch 
for  that  class  and  year  in  the  table  of  maximnm  numbers,  and  the  one  having  the 
lowest  satisfactory  average  shall  receive  one-third  of  the  maximum  number ;  members 
of  the  class  having  intermediate  standings  shall  receive  numbers  decreasing  by  equal 
differences  from  the  maximum  to  one-third  of  the  maximum,  and  members  who  have 
not  received  a  satisfactory  final  average  shall  receive  numbers  decreasing  by  the  same 
equal  diffierences  from  one-third  of  the  maximum,  tbe  class  being  arranged  in  order  of 
merit,  as  fixed  by  their  relative  standing  in  the  branch  considered. 

Of  those  who  have  not  been  found  deficient  in  conduct,  such  as  have  no  dements 
shall  receive  the  maximum  number  allowed  for  that  class  and  year,  and  the  others 
■hall  have  that  maximnm  diminished  by  one  one-thousandth  part  of  itself  for  eycxj 
demerit  recorded  against  them.  All  the  numbers  which  shall  be  thus  assigned  to  the 
aeveral  members  for  the  several  branches  of  study  and  for  conduct  shall  then  be 
added  together,  and  the  names  of  the  members  shall  be  arranged  in  each  class  accord- 
iDK  to  the  aggregates  thus  obtained,  the  highest  number  being  placed  first  on  the  list, 
and  the  others  in  their  order. 

At  tbe  final  academic  examination,  the  Academic  Board  shall  make  up  the  ^graduat- 
io/(  merit-roll"  for  this  class,  by  adding  the  numbers  which  each  member  of  the  class 
shall  have  received  on  the  several  *' general  merit-rolls"  for  the  four  years,  and  arrang- 
ing the  order  of  numbers  according  to  the  aggregates,  placing  the  highest  first.  If  any 
member  has  been  put  back  from  a  higher  class,  the  numbers  from  the  merit-rolls  of  his 
former  class  shall  be  used  to  supply  deficiencies. 

KCLES    ADOPTED    BT    Tfiffi    ACADEMIC    BOARD    TO    BE    OBSERVED    IN  PREPARING  THE 

MERIT-ROLL& 

1.  No  final  average  below  2.50  (on  a  scale  of  4)  shall  be  considered  satisfactory  in 
assigning  the  multiples. 

2.  Whenever  the  same  class-number  shall  be  assigned  to  two  or  more  persons  in  any 
branch,  each  shall  receive  as  his  multiple  in  that  branch  the  mean  of  all  the  multiples 
which  would  have  been  assigned  to  such  persons  had  they  been  numbered  con- 
secutively. 

3.  Whenever,  for  any  reason,  the  class-standing  of  any  person  shall  not  be  made  out 
until  after  the  multiples  of  the  remainder  of  his  class  have  been  determined,  the  mul- 
tiple assigned  to  such  person  in  each  branch  shall  be  the  mean  of  the  multiples  of  the 
two  members  of  his  class  between  whom  his  relative  standing  in  that  branch  places  him. 

4.  Whenever  the  merit-rolls  of  a  former  class  are  nsed  to  supply  deficiencies  in  the 
graduating  merit-roll  in  the  case  of  any  Cadet  who  has  been  turned  back,  he  shall 
wceiye  the  aggregrate  multiple  which  was  allowed  him  in  his  former  cltws,  unless  tho 
maximam  number  allowed  to  that  class  in  the  table  of  maxima  difiers  from  the  maxi- 

mam  number  iw  the  corresponding  year  of  the  class  in  which  he  was  placed;  in  which 

casehiB  aggregate  multiple  is  to  be  increased  or  dimiuishetl  in  the  same  proportion  as 
themasimum  number  of  his  former  class  has  been  increased  or  diminished. 
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TahU  of  relattre  weighU  or  maximum  numhera  to  he  aseigned  to  eadk  af  the  principal  hranckee 

in  preparing  the  merU-rolU» 
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SketctiLiig  and  Topupvplif^  .^. ......,., 

Marise^Dgiiie^  fiouera,  Jt^  .......^«.... 
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MERIT-ROLLS  FOR  1873-74. 


NOTE. 


Cadets  whom  Dames  are  marked  tlius  (*)  are  the  five  most  distingaished  in  their 
TMpectiTe  classes. 

Those  marked  thus  (t^  were  found  deficient^  but  were  allowed  to  continue  in  their 
tiaisea  on  condition  of  passing  at  a  re-examination. 

Those  marked  thus  (t)  were  found  deficient,  and  turned  back,  to  recommence  the 
iladies  of  their  respective  classes. 
Those  marked  thus  ($)  were  found  deficient,  and  recommended  to  he  dropped, 
l^mnbers  in  parentheses  indicate  final  averages  below  2.50. 
«  denotes  absence  from  examination. 

\  3  N  A 
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REQUISITES  FOR  ADMISSION 


COURSE   OF    INSTRUCTION, 


WITH 


EXAMINATION-PAPERS. 


REGULATIONS 

OOVERNIXG 


THE  ADMISSION  OF  CANDIDATES  INTO  THE  IJAVAL  ACADEMY 
AS  CADET-MIDSHIPMEN. 


I.  Tbenamber  of  Cadet-Mid fihipmen  allowed  at  the  Aca«lemy  is  one  for  every  Member 
and  Delegate  of  the  House  of  Representatives ;  one  for  the  District  of  Colombia ;  and 
ten  appointed  annually  at  large. 

IL  The  nomination  of  candidates  for  admission  from  the  District  of  Colombia,  and 
at  large,  is  made  by  the  President.  The  nomination  of  a  candidate  from  any  congres- 
sional district  or  Territory  is  made  on  the  recommendation  of  the  Member  or  Delegate 
from  actnal  residents  of  his  district  or  Territory. 

m.  Each  year,  as  soon  after  the  5th  of  March  as  possible,  Members  and  Delegates 
will  be  notified  in  writing  of  vacancies  that  may  exist  in  their  districts.  If  snch  Mem- 
bers or  Delegates  neglect  to  recommend  candidates  by  the  1st  of  July  in  that  year,  the 
Secretary  of  the  Navy  is  reqnired  by  law  to  fill  the  vacancies  existing  in  districts  actn- 
allj  represented  in  Congress. 

IV.  The  nomination  of  candidates  is  made  annually  between  the  5th  of  March  and 
the  Ist  of  July.  Candidates  who  are  nominated  in  time  to  enable  them  to  reach  the 
Academy  between  the  5th  and  8th  of  June  will  receive  permission  to  present  them- 
lelyes  at  that  time  to  the  Superintendent  of  the  Naval  Academy,  for  examination  as  to 
tbeir  qualifications  for  admission.  Those  who  are  nominated  prior  to  July  1,  but  not 
In  time  to  attend  the  June  examination,  will  be  examined  between  the  20th  and  23d 
of  September  following ;  and  should  any  candidate  fail  to  report,  or  be  found  physio- 
ally  or  mentally  disqualified  for  admission  in  June,  the  Member  or  Delegate  from  whose 
district  he  was  nominated  will  be  notified  to  recommend  another  candidate,  who  shall 
be  examined  between  the  20th  and  23d  of  September  following. 

v.  No  candidate  will  be  admitted  into  the  Naval  Academy,  unless  he  shall  have  passed 
a  satisfactory  examination  before  the  Academic  Board,  and  is  found,  in  the  opinion  of 
a  medical  board,  to  be  composed  of  the  surgeon  of  the  Naval  Academy  and  two  other 
medical  officers  designated  by  the  Secretary  of  the  Navy,  in  all  respects  physically 
Kmnd,  well-formed,  and  of  robust  constitution,  and  qualified  to  endure  the  arduous 
labors  of  an  officer  in  the  Navy. 

VI.  Candidates  for  appointment  as  Cadet-Midshipmen  must  be  between  fourteen  and 
cigbteen  years  of  age  when  examined  for  admission.    All  candidates  for  admission  will 
be  required  to  certify  on  lumar  to  their  precise  age,  to  the  Academic  Board,  previous  to 
examination,  and  none  will  be  examined  who  are  over  or  under  the  prescribed  age. 
They  must  be  of  good  moral  character,  satisfactory  testimonials  of  which,  from  persons 
of  good  repute  in  the  neighborhood  of  their  respective  residences,  must  be  presented ; 
and  testimonials  from  clergymen  and  instructors  in  colleges  and  high  schools  will  have 
special  weight.    They  must  also  pass  a  satisfactory  examination  before  the  Academic 
^rd  in  reading,  writing,  spelling,  arithmetic,  geography,  and  English  grammar,  viz  : 
ia  reading,  they  must  read  clearly  and  intelligibly  from  any  English  narrative  work,  as, 
fot  example,  Bancroft's  History  of  the  United  States;  in  writing  and  spelling,  they  must 
▼nte  from  dictation,  in  a  legible  hand,  and  spell  with  correctness,  both  orally  and  in 
"WT\t\ng-,  in  arithmetiCj  they  will  be  examined  in  numeration,  and  the  addition,  subtrac- 
tion, multiplication,  and  division  of  whole  numbers  and  vulgar  and  decimal  fractions, 
aodin  proportion,  or  the  rule  of  throe,  and  show  a  goo<l  knowledge  of  the  subject.    It 
IB  desirable  that  the  board  should  ascertain  the  aptitude  of  a  candidate  in  this  brafich 
of  study,  which,  if  good,  should  count  in  his  favor  in  case  of  a  slight  deficiency  in  other 
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branches.  In  geography f  candidates  will  be  examined  as  to  the  grand  divisions,  the  con- 
inents,  oceans,  and  seas,  the  chief  mountains  and  rivers,  and  the  bonndaries  and  popu- 
lation of  the  chief  nations,  their  governments,  capitals,  and  chief  cities ;  in  English  gram- 
mar,  they  will  be  examined  as  to  the  parts  of  speech,  the  rales  connected  therewith, 
and  the  elementary  construction  of  sentences,  and  will  be  required  to  write  such  origi- 
nal paragraphs  as  will  show  that  they  have  a  proper  knowledge  of  the  subject. 

The  board  will  judge  whether  the  proficiency  of  the  candidate  in  these  branches  is 
sufficient  to  qualify  him  to  enter  upon  the  studies  of  the  Academy. 
VII.  Any  one  of  the  following  conditions  will  be  sufficient  to  reject  a  candidate  :— 
Feeble  constitution ;  permanently  impaired  general  health ;  decided  cachexia ;  all 
chronic  diseases,  or  results  of  injuries  that  would  permanently  impair  efficiency,  viz., — 

1.  Infectious  disorders. 

2.  Weak  or  disordered  intellect. 

3.  Unnatural  curvature  of  spine. 

4.  Epilepsy,  or  other  convulsions,  within  five  years. 

5.  Impaired  vision,  or  chronic  disease  of  the  organs  of  vision. 

6.  Great  permanent  hardness  of  hearing,  or  chronic  disease  of  the  ears. 

7.  Loss  or  decay  of  teeth  to  such  an  extent  as  to  interfere  with  digestion  and  impair 
health. 

8.  Impediment  of  speech  to  such  an  extent  as  to  impair  efficiency  in  the  performance 
of  duty. 

9.  Decided  indications  of  liability  to  pulmonary  disease. 

10.  Permanent  inefficiency  of  either  of  the  extremities. 

11.  Hernia. 

12.  Incurable  sarcocele,  hydrocele,  fistula,  stricture,  or  hemorrhoids. 

13.  Large  varicose  veins  of  lower  limbs.    Chronic  ulcers. 

14.  Attention  will  also  be  paid  to  the  stature  of  the  candidate ;  and  no  one  mani- 
festly undersized  for  his  age  will  be  received  into  the  Academy.  In  case  of  doubt  about 
the  physical  condition  of  the  candidate,  any  marked  deviation  from  the  usual  standard 
of  height  will  add  materially  to  the  consideration  for  rejection.  Five  feet  will  be  the 
minimum  height  for  the  candidate. 

15.  The  board  will  exercise  a  proper  discretion  in  the  application  of  the  above  con- 
ditions to  each  case,  rejecting  no  candidate  who  is  likely  to  be  efficient  in  the  service, 
and  admitting  no  one  who  is  likely  to  prove  physically  inefficient.  No  candidate  re- 
jected by  the  board  will  be  allowed  a  re-elamination. 

Vin.  If  both  these  examinations  result  favorably,  the  candidate  will  receive  an  ap- 
pointment as  a  midshipman,  become  an  inmate  of  the  Academy,  and  be  allowed  his 
actual  and  necessary  traveling-expenses  from  his  residence  to  the  Naval  Academy,  and 
be  required  to  sign  articles  by  which  he  will  bind  himself  to  serve  in  the  United  States 
Navy  eight  years,  (including  his  term  of  probation  at  the  Naval  Academy,)  unless 
sooner  discharged.  K,  on  the  contrary,  he  shall  not  pass  both  of  these  examinations, 
he  will  receive  neither  an  appointment  nor  his  traveling-expenses ;  nor  can  be  by  law 
have  the  privilege  of  another  examination  for  admission  to  the  same  class  unless  recom- 
mended by  the  Academic  Board. 

IX.  When  candidates  shall  have  passed  the  required  examinations  and  been  admitted 
as  members  of  the  Academy,  they  must  immediately  furnish  themselves  with  the  fol- 
lowing articles,  viz., — 


One  parade-suit $37  72 

One  undress-suit 15  79 

One  working-suit 3  63 

Oneovercoat 22  80 

One  rubber  coat 5  52 

One  parade-cap 3  95 

One  undress-cap 175 

"  One  pair  high  shoes 6  25 


*  One  pair  low  shoes 5  90 

One  pair  gymnastic  slippers 1  22 

•  Eight  white  shirts 16  00 

•  Two  night-shirts 3  00 

*'  Four  undershirts 258 

Twelve  linen  collars 1  80 

*  Eight  pairs  socks 200 

Four  pairs  drawers 300 
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^j^handkerehieft |2  04 

•Eight  towela 2  00 

Two  pain  driU-gloyes 1  33 

Two  paitB  Lide-thiead  gloves 72 

*One  pair  soflpenden 46 

One  rilk  handkerchief 77 

Oneneek-tle 84 

Two  clothee-bogs 70 

One  hair  mattress 10  71 

One  straw  mattress 158 

One  hair  pillow 1  58 

One  pair  blankets 4  12 

Two  bed-spreads 2  84 

Siisheets 5  26 

Foar  pillow-cases « 124 


*One  tooth-brash |0  25 

*One  hair-brash 80 

•One  whisk 30 

*One  coarse  comb 34 

*Onefinecomb 30 

Onemng 13 

'One  cake  soap 10 

Onesoap-dish 14 

One  requisition-book 44 

One  laundry-book 48 

Onepass-book 47 

One  stencil  and  ink 23 

*One  thread  and  needle-case 53 

Onerug 1  86 

One  wash-basin 136 


Boom-mates  will  procure  for  their  common 


One  broom,  (half-cost) |0  20 

One  table-coyer,  (half-cost) 75 


One  looking-glass,  (half-cost) |0  75 

One  water-pail,  (half-cost) 53 

One  sbp-bucket,  (half-cost) 66 

Total 179  64 

The  articles  marked  *,  not  being  required  to  conform  to  a  standard  pattern,  may  be 
brought  by  the  Cadet  from  his  home,  but  all  other  articles  must  conform  to  the  regu- 
lations, and  are  therefore  required  to  be  supplied  by  the  Store-keeper. 

X.  Each  cadet-midshipman  must,  on  admission,  deposit  with  the  paymaster  the  sum 
of  $100,  for  which  he  will  be  credited  on  the  books  of  that  officer,  to  be  expended,  by 
direction  of  the  Superintendent,  for  the  purchase  of  text-books  and  other  authorized 
articles  besides  those  enumerated  in  the  preceding  article. 

An  the  deposits  for  clothing,  and  the  entrance-deposit  of  one  hundred  dollars,  must 
be  made  before  a  candidate  can  be  received  into  the  Academy. 

SUMMARY  OF  EXPENSES. 

Deposit  for  clothing    $179  64 

Deposit  for  books,  dtc 100  00 

p  Total  deposit  required 279  64 

f  The  value  of  clothing  brought  from  home  is  to  be  deducted  firom  this  amount. 

^  Each  cadet-midshipman,  one  month  after  admission,  will  be  credited  with  the  amount 

f  of  his  actual  expenses  in  traveling  firom  his  home  to  the  Academy. 

XI.  A  cadet-midshipman  found  deficient  at  any  examination  cannot,  by  law,  be  con- 
|.  tinned  at  the  Academy  or  in  the  service,  unless  upon  the  recommendation  of  the  Aca- 
:  demic  Board,  and  it  will  be  useless  to  apply  to  the  Secretary  of  the  Navy,  who  will 

decline  to  interfere  in  the  matter. 

XII.  A  cadet-midshipman  who  voluntarily  resigns  his  appointment  within  a  year  o  f 
the  time  of  his  admission  to  the  Academy  will  be  required  to  refund  the  amount  paid 
him  for  traveling-expenses. 

A  sound  body  and  healthy  constitution,  good  mental  abilities,  a  natural  aptitude  for 
study  and  habits  of  application,  persistent  effort,  an  obedient  and  orderly  disposition » 
and  correct  moral  principles  and  deportment,  are  so  necessary  to  success  in  pursuing 
the  course  at  the  Academy,  that  persons  conscious  of  any  deficiency  in  these  respects 
are  earnestly  recommended  not  to  subject  themselves  or  their  friends  to  the  mortifica- 
tion and  disappointment  consequent  upon  failure,  by  accepting  appointments  and 
attempting  to  enter  a  service  for  which  they  are  not  fitted. 

GEO.  M.  ROBESON, 

Secretary  of  the  Navy. 
4  NA 


GENERAL  CHARACTER  OF  THE  QUESTIONS  PROPOSED  AT  THE  EXAMINATION 
OF  CANDIDATES  FOR  ADMISSION  TO  THE  UNITED  STATES  NAVAL  ACADEMY 
AS  CADET-MIDSHIPMEN. 


ARITHMETIC. 


Notation  and  numeration.— The  caadidate  is  required  to  express  in  figures  an> 
whole  number,  decimal,  or  mixed  number,  to  write  in  words  any  given  number,  and  to 
explain  the  Boman  and  Arabic  systems  of  notation. 

Denominate  numbers. — The  tables  of  money,  weights,  and  measures  in  comnun 
nse,  including  English  money ;  addition,  subtraction,  multiplication,  and  division  of 
denominate  numbers;  the  relation  existing  between  the  troy  and  avoirdupois  pound; 
number  of  cubic  inches  in  a  gallon ;  reduction  of  differences  of  longitude  to  their  equiv- 
alents in  time,  and  vice  versa. 

Fractions. — ^The  candidate  must  be  familiar  with  all  the  processes  of  common  and 
decimal  fractions,  and  is  expected  to  be  able  to  give  clearly  the  reasons  for  -sach  pro- 
cesses, and  to  be  familiar  with  the  contracted  methods  of  multiplication  and  division 
given  in  the  ordinary  text-books  on  arithmetic 

Properties  of  numbers. — ^Test  of  divisibility  of  numbers  by  2,  3,  5,  8, 9, 11,  25, 
125,  &c. ;  the  resolution  of  composite  numbers  into  prime  factors ;  the  method  of  deter- 
mining whether  any  number  is  prime  or  composite,  and  of  finding  the  greatest  common 
divisor  and  the  least  common  multiple  of  large  as  well  as  small  numbers. 

Ratio  and  proportion.— Definitions,  and  explanations  of  the  nature  of  ratio  and 
proportion ;  different  methods  of  writing  a  proportion ;  solution  of  problems  in  simple 
and  compound  proportion. 

Analysis. — Miscellaneous  problems,  usually  classed  under  the  head  of  analysis,  or 
mental  arithmetic. 

The  candidate  will  be  required  to  perform  examples  under  any  or  all  of  the  above 
heads.  Questions  are  to  be  answered  first  in  writing,  and  if  the  written  examination 
is  not  decisive,  an  oral  examination  is  added. 

•GEOGRAPHY. 

Candidates  will  be  questioned  on,— 

The  grand  divisions  of  the  land  and  water ;  the  character  of  coast-lines ;  the  direc- 
tion and  position  of  mountain-chains,  and  the  locality  of  imx>ortant  peaks;  the  posi- 
tion and  course  of  rivers,  their  tributaries,  and  the  bodies  of  water  into  which  they 
empty ;  the  position  of  important  seas,  bays,  gulfs,  and  arms  of  the  sea ;  the  political 
divisions  of  the  land,  their  position,  boundaries,  and  capital  cities ;  the  position  and 
direction  of  great  peninsulas,  and  the  situation  of  important  and  prominent  capes; 
straits,  sounds,  channels,  and  the  most  important  canals ;  great  lakes  and  inland  seas ; 
position  and  political  connection  of  important  islands  and  colonial  possessions;  locality 
of  cities  of  historical,  political,  or  commercial  importance ;  (attention  is  specially  called 
to  the  rivers  and  bodies  of  water  on  which  cities  are  situated ;)  the  coorse  of  a  vemA 
in  making  a  voyage  between  wellknown  sea-ports. 

GRAMMAR. 

Candidates  will  be  examined  in  the  whole  of  English  grammar,  as  treat-ed  in  the  osn- 
mon-school  text-books,  embracing  the  following  subjects :  The  divisions  of  letteiB,  ani 
the  use  of  capitals ;  the  parts  of  speech ;  the  classification  of  nounSf  and  the  distinctioDS  ef 
person,  gender,  and  number;  under  gender ,  the  three  ways  of  distinguishing  sex; 
nnder  number,  the  rules  for  the  formation  of  the  plural,  nouns  irregular  and  defeetire 
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in  Dumber,  the  plural  of  proper  nameH;  nader  case,  the  different  uses  of  the  three 

eases,  the  rales  for  inflectiou,  the  changes  in  ending  to  denote  case ;  the  difference 

between  the  definite  and  indefinite  article^  and  the  oho  of  a  or  an  ;  the  classification 

of  ai^ecd'wf ;  the  explanation  of  the  different  degrees  of  comparison ;   the  rales  for 

eompariug  ai^ectives;  irregular  and  defective  comparison  ;  numerals  and  their  claasi- 

fieation;  the  doable  classification  of  pnynouns,  first,  into  substantives  and  adjectives, 

secondly,  into  personals,  relatives,  &c. ;  peculiarities  in  the  use  of  personal  pronouns, 

u,  the  difference  between  my  and  mine,  between  thou  and  yon,  and  the  various  uses 

of  i(;  compound  personal  pronouns;  the  double  office  of  relatives,  and  the  different 

classes  of  objects  to  which  each  of  them  is  applied ;  compound  relative  pronouns  ; 

interrogative  pronouns;    adjective  pronouns,   or  pronominal  adjectives,   and  their 

dassification ;  the  classification  and  conjngation  of  verbs;  the  relations  between  tran- 

ntireand  intransitive  verbs;  the  principal  parts  of  regular,  irregular,  and  defective 

Terbe;  the  uses  and  inflexion  of  auxiliaries;  the  essential  peculiarities  in  the  use  of 

voice,  mood,  tense,  number,  and  person  ;  tense  endings  and  personal  endings ;  imper- 

mial  verbs; 'the  classification,  formation,  and  comparison   of  adverbs;   conjunctive 

adverbs;  the  use  oi prepositions,  intetjeotionSf  and  conjunctions,  with  the  classification  of 

tbe  latter. 

The  roles  for  the  construction  and  arrangement  of  words  and  sentences,  given  under 
lyntax. 

Family,  according  to  the  following  model : 

Noun:  Class,  gender,  number,  person,  case. 

Article:  Definite  or  indefinite ;  qualified  noun. 

Adjective:  Class;  compared  or  not  compared;  comparison,  if  admitting  it;  de- 
gree of  comparison  ;  qualified  noun. 

Personal  eronoun  :  Person,  gender,  number,  case. 

Relattvr  pronoun  :  Person,  gender,  number,  case,  antecedent. 

Ikterrogative  pronoun:  Gender,  number,  case. 

Adjecttve  pronoun, (or  pronominal  adjective):  Class;  qualified  word. 

Ybrb  :  Class,  form,  principal  parts,  tense,  mood,  voice,  person,  number,  subject. 

Adverb:  Class;  derivation  and  comparison,  if  derived  and  compared;  qualified 
word. 

Pbeposition  :  Words  between  which  the  relation  is  shown  by  the  preposition. 

Interjection  :  The  kind  of  emotion  expressed. 

Conjunction:  Class;  words  or  sentences  connected. 

The  construction  of  the  word  will  be  required  in  all  cases. 

KEADING. 

Candidates  will  be  examined  in  reading  aloud  English  prose,  in  a  standard  work  ; 
for  example,  Bancroft's  History  of  the  United  States. 

WRITING  AND  SPELLING. 

I  Candidates  will  be  required  to  write  a  short  original  letter,  and  an  exercise  in  dio- 
;  tation,  and  to  spell  twenty-four  words  in  common  use.  An  exercise  containing  le8» 
^     than  eight  mistakes  in  spulling  will  be  considered  satisfactory  in  this  respect. 

The  following  words  were  given  in  June,  1874 : 
tugineer.  Physician.  Necessary.  Referred. 

AttUlery.  Exquisite.  Delegate.  Sympathy. 

^awtify.  Photograph.  Militia.  Excellent. 

^»en.  Colonel.  Chemistry.  Essential. 

^\     iaiiVvary.  Emphasis.  Parallel.  Splendor. 

^\    Ma\\c\ou8.  Academy.  Judicious.  Trustworthy. 

\/'  ■       "  ^^®  written  examination  is  not  decisive,  an  oral  examination  is  added. 
s*^  . ;.;      Tim^  allowed  for  examination  in  English  branches,  three  hours. 
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ARITHMETIC. 

June  8, 1874.— 21iw6  alloxced^five  hourt, 

N.  B. — ^Tbe  starred  qaestions  are  not  required,  bat  any  one  or  all  of  them  may  be  snb- 
stitnted  for  an  equal  number  of  the  first  ten  questions. 

1.  Reduce  ?HS88iir  to  a  decimal.  Reduce  0.001264  to  a  common  fraction  iu  its  low- 
est terms.  Divide  0.00041097  by  2163.  Divide  547723  by  0.000493.  Reduce  yHJ^^y 
to  a  decimal. 

2.  Reduce  the  following  expression  to  its  simplest  form— 

2^of2i-3f  +  |ofm-^H  +  ^^^^"^ 

3.  Find  the  value  of  0.074609375  of  £10  13«.  Ad. 

4.  Resolve  each  of  the  following  numbers  into  its  prime  factors:  1001,  3135, 1183,  and 
529.  How  can  we  determine  by  inspection  whether  a  number  is  exactly  divisible  by 
3, 5,  9,  2.5,  or  125  f    Express  the  decimal  0.428571428571  as  a  common  fraction. 

5.  Sound  travels  at  the  rate  of  1142  feet  per  second.  If  a  gun  be  fired  at  a  diBtanca 
of  4|  miles,  how  long  after  the  flash  will  the  sound  be  heard  f 

6.  Six  thousand  eight  hundred  dollars  is  divided  between  A,  B,  and  C,  so  that  A'0 
share  is  f  of  B's,  and  B's  sbare  is  ^  of  C's ;  how  much  does  each  receive  f 

7.  A  city  lot,  50  feet  by  75  feet,  is  sold  for  ^500.00 ;  how  much  does  it  cost  per  acref 

8.  A  contractor  has  a  piece  of  work  which  must  be  done  in  18  days,  and  can  be  done 
in  this  time  by  160  men,  whom  he  has  in  his  employ,  working  10  hours  a  day.  After 
working  6  days,  they  strike  for  8  hours  as  a  day's  work.  After  2  days  the  contractor 
yields;  bow  many  more  men  must  he  employ  that  the  work  may  be  finished  in  ISdayi 
from  the  beginning,  the  new  men  also  working  8  hours  adayf 

9.  Suppose  the  alloy  in  a  silver  dollar  to  be  iV  of  its  mass,  and  the  coin  to  be  worth 
five  cents  if  it  were  all  alloy,  what  would  be  its  value  if  it  were  all  pure  silver  T 

10.  A  train  88  yards  in  length  overtook  a  person  walking  along  the  line  at  the  rate 
of  4  miles  an  hour,  and  passed  him  in  10  seconds.    Twenty  minutes  after,  the  train 
overtook  another  person,  and  passed  him  iu  9  seconds.    When  did  the  first  person     | 
overtake  the  last  f  J 

1*.  Extract  the  square  root  of  0.049.    Simplify — 

16-  |5-2a;-  [1  -(3-fl;)]| 
What  are  the  factors  of  4a«  -  9c«  ?    of  ac«  +  9af  +  20  f    of  x»  +  8  T 
2*.  Solve  the  equation — 

gg  —  1       a>-  5       15  -  2j;      9  -  z 
4      ""    32      "^       40       —     2       ~* 

Multiply—  x'^  +  ^  -h  y^  ~  ^    by  a?"  ~  ^  +  y^  +  ^ 

3-.  Simplify-  ',_(x-h\i-c) 

X  +  a 
Solve  the  equation —  '^  x  -\-  V  x  —  16  =  8 

GRAMMAR. 
June  13, 1874. 

1.  Name  the  three  cases,  and  explain  the  different  uses  of  each. 

2.  Define  gender ,  infinitive  mood,  etymology ,  traneitive  verb. 

3.  Name  the  auxiliaries,  and  show  in  what  way  each  one  modifies  the  meaning  <d 
the  verb. 
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4.  Give  the  priDcipal  parts  of  the  folio  wiog  verbs:  BidCj  drown,  la^,  $hake,  slay,  spread, 

5.  Compare  least,  mare,  near,  eiky. 
€.  Decline  edlf,  hero,  chimney. 

7.  Give  the  plural  of  eouri-mariial,  of  man-servant,  of  focus. 

Give  the  feminine  of  hero,  hunter,  executor. 
&  Parse:  *'Ab  a  matter  of  coarse,  forgetting  for  the  moment  all  his  anxiety,  he  instantly 
lUrted  in  porsnit." 

GEOGRAPHY. 
June  13, 1874. 

1.  Name  and  describe  the  foor  chief  rivers  of  France,  telling  where  they  rise,  in 
what  direction  they  flow,  and  into  what  water  they  empty. 

2.  Where  is  Singapore  f    Vera  Crnz  f    Barcelona  T   Prague  f    Natal  f 

3.  Fix  the  position  of  the  following  mountains,  and  state  to  what  range  each  one 
bdoDgs:  (1)  Mount  Saint  Elias,  (2)  Elburz,  (3)  Chimborazo,  (4)  Mount  Washington. 

4.  Name  In  order  the  bodies  of  water  through  which  you  would  pass  in  sailing  from 
Bombay  to  Saint  Petersburg. 

5.  Where  is  the  Bay  of  Fnndy  f  The  Gulf  of  Guinea  f  The  Sea  of  Azov  f  Lake  Bal- 
kash  f  Lake  Pontchartrain  f 

6.  What  bodies  of  water  are  connected,  and  what  bodies  of  land  are  separated,  by 
the  following:  (1)  Saint  Clair  River,  (2)  Rio  de  la  Plata,  (3)  Dardanelles^  (4)  Straits 
of  Mackinaw  f 

7.  Fix  the  position  of  the  following,  and  tell  which,  if  any,  are  capitals  of  St-ates,  and 
of  what  States  they  are  the  capitals:  (1)  Saint  Paul,  (2)  Saint  Petersburg,  (3)  San 
FraDcisco,  (4)  Saint  Louis,  (5)  Santiago. 

8.  Name  the  capital  of  each  of  the  following  States,  and  tell  on  what  river  it  is 
litaated :  (1)  Alabama,  (2)  Tennessee,  (3)  Kentucky,  (4)  Iowa,  (5)  Paraguay,  (6)  Hin- 
dostan,  (7)  Italy. 

ARITHMETIC. 

JUNB  15, 1874.— Kme  allotped,flve  hours. 

Qoeetions  1*,  2*,  and  3*  are  not  required,  but  auy  one  or  all  of  them  may  be  substi- 
tated  for  sai  equal  number  of  the  first  ten  questions. 

1.  Divide  27.18  by  one  hundred  and  fifty-one  ten  billionths,  and  write  the  result  in 
words.    Bednce  gil881oo  to  a  decimal.    Find  what  decimal  3.3  feet  is  of  a  mile. 

2.  Subtract  i  of  xjf  331.  +  i  of  ^      a  -f  ^  ^^.  ^a  from  101  times  the  sum  of  i,  and  i 

3.  Express  ^i^^J^a  of  £33  14f.  5f<f .  as  a  fraction  of  £157  17«.  S^d. 

4.  Find  the  number  of  acres  in  a  piece  of  ground  1  fur.  20  rds.  long,  and  12  rds.  4 
yds.  1  ft.  2.4  in.  wide. 

5.  An  elastic  ball  after  striking  the  g^und  rises  to  f  of  the  height  from  which  it  falls. 
After  striking  the  ground  the  third  time  it  rises  3}  inches.  From  what  height  did  it 
fall  at  first  f 

6.  Two  boats  row  a  race  over  a  straight  course  1  mile  995  yds.  long,  their  rates  of 
speed  being  12  miles  and  llff  miles  per  hour  respectively.  Assuming  that  sonnd  trav- 
els at  the  rate  of  1140  feet  per  second,  find  how  much  the  faster  boat  will  be  ahead  of 
tbe  other  when  the  sonnd  of  the  gun  fired  at  starting  is  heard  at  the  winning  post. 

7.  A  does  I  of  a  piece  of  work  in  4  hours,  B  does  f  of  what  remains  in  1  hour,  and  C 
finishes  it  in  20  minutes.  How  long  would  they  have  been  doing  the  work  if  they  had 
forked  together  t 

B.  A  clock  which  was  If  minutes  fast  at  a  quarter  to  11  p.  m.  on  June  10,  was  8  min- 
otes  dow  at  9  a.  m.  June  15.    When  was  it  exactly  right  f 
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9.  A  ditch  is  being  dng  at  the  rate  of  81  feet  per  day  by  54  men.  After  13  daji 
work  8  of  them  are  replaced  by  boys,  and  the  work  goes  on  for  11  days  more,  at  the  end 
of  which  time  the  whole  length  dng  is  1889  feet.  What  length  of  the  ditch  does  each 
boy  dig  in  a  day  f 

10.  Three  men  are  employed  in  a  work,  working  respectively  8,  9,  and  10  hours  a 
day,  and  receiving  the  same  daily  wages.  After  3  days,  each  works  an  honr  a  day  more, 
and  the  work  is  completed  in  3  days  more.  If  the  total  snm  paid  for  the  wages  be 
$22.81,  how  much  should  each  receive  T 

r.  Writo  the  factors  of  a«fl  -  aP,  of  ar'  —  7x  +  12. 


Mu 

ltipiyx»-^+y^-«  by 

^S6-a_     a-26 

2-. 

Simplify  the  expression 
iltiply  2  +  V3    by    2  - 

X          y 
xy    ^x  +  y 
X           y     ' 

Mi 

x-y      x+y 

3'. 

X  —  c 
Solve  the  equation  ^  _  . 

\      X  -{-  a         2ax 
►       a  +  6  ~  a«  -  6« 

Find  the  value  of  («4)~*, 

and  {[16]^}~\ 

GRAMMAR. 

Junk  16, 1874. 

1.  Decline  (or  inflect)  cargo,  ra//«jf,  wife. 

2.  Compare  queeHly,  dry,  gay,  better, 

3.  Give  the  principal  parts  of  abide,  choose,  let,  lay,  burtt, 

4.  Wliat  is  an  irregular  verb  t    A  participle  f    An  ordinal  f    A  per$otial  pronoun  t 

5.  Wliat  verbs  have  distinction  of  voice  f 

6.  What  classes  of  nouns  are  used  in  the  singular  only  f 

Give  the  plural  of  bandit,  conrt-martial,  talitman,  memorandum,  echo, 

7.  Dficline  all  the  personal  pnmouns  in  the  singular. 

8.  Parse :  **A  daily  increasing  want  of  something  better  wos  felt  by  the  pobUe.** 

GEOGRAPHY. 
Junk  16, 1874. 

1.  Name  five  tributaries  of  the  Mississippi  River,  telling  where  they  rise,  in  wlMl 
direction  and  through  what  States  they  flow,  and  into  what  water  they  empty. 

2.  Name,  in  order,  the  European  states  having  any  sea-coast,  giving  the  ea|»tltlif 
each,  and  the  water  on  or  near  which  it  is  situated. 

3.  Whore  is  Mellioume f  Hamburg!  Bataviaf  Callaof  Galveston f  Monrovia? 

4.  Make  a  coasting  voyage  from  Alexandria  to  Singapore;  state  what  waten  ym 
pass  through,  and  what  countries  yon  coast  along,  in  order. 

5.  Give  the  position  of  the  following,  and  state  to  what  ooantry  each  bekuigB:  (1) 
Azores ;  (2)  Vancouver's  Island ;  (3)  Channel  Ishinds;  (4)  Ceylon ;  (5)  Martiniqae;  fO 
Santa  Cruz. 

6.  State  in  what  conntry  each  of  the  following  capes  is  situated,  and  into  what  waltf" 
it  projects:  (I)  St.  Vincent;  (2)  San  Roque;  (3)  San  Bias;  (4)  Cape  Clear. 

7.  Give  the  position  and  extent  of  the  following  ranges :  (1)  Cevennea;  (2)  Bine  ROg^  ; 
(3)  Jura;  (4)  Hindn-Kooeh. 

8.  Fix  the  position  of  the  six  largest  towns  in  the  United  Statea,  and  desifaato 
which,  if  any,  are  capitals  of  States. 


REGULATIONS 

GOYKRNINO  THE 

APPOINTMENT  OF  CADET-ENGINEERS  IN  THE  NAVY. 


I.  In  pnTBoaiice  of  the  third  and  fonrthsectioiisof  an  act,  passed  at  the  first  sewioa  of 
th«  Thirty-eighth  Congress,  approved  Joly  4, 1864,  "To  auikoriMe  ttc  Seereiarjf  of  the 
Navy  io  provide  for  ike  education  of  moral  coneir%eior$  amd  engimeert,  itndfor  other  pwrpoeeef 
tod  of  the  second  section  of  an  act,  passed  at  the  first  session  of  the  Thirty -ninth  Con- 
gress, approved  March  2, 1867,  entitled  "An  cei  to  amend  certain  aete  in  rdatum  to  the 
Sergj^  applications  wiU  he  received  hy  the  Navy  Department  for  the  appointment  of 
Csdet-Engineers.  » 

n.  The  application  is  to  he  addressed  to  the  Secretary  of  the  Navy,  and  can  he  made 
by  the  candidate,  or  hy  any  person  for  him,  and  his  name  will  he  placed  on  the  register. 
The  registry  of  a  name,  however,  gives  no  assurance  of  an  appointment,  and  no  prefer- 
eoce  will  be  given  in  the  selection  to  priority  of  application. 

in.  By  an  act,  passed  at  the  first  session  of  the  Forty-third  Congress,  approved  Jone 
22, 1874,  the  number  of  annual  appointments  of  Cadet-Engineers  is  limited  to  twenty- 
five.  The  candidate  must  not  be  less  than  sixteen  nor  more  than  twenty  years  of  age ; 
be  will  be  required  to  certify,  on  honor,  to  his  precise  age,  to  the  Academic  Board,  pre- 
riooB  to  his  examination,  and  no  one  will  be  examined  who  is  over  or  under  the  pre- 
icribed  age.  His  application  must  be  accompanied  by  satisfiictory  evidence  of  moral 
character  and  health,  with  information  regarding  date  of  birth  and  educational  advan- 
tage hitherto  enjoyed.  Candidates  who  receive  permission  will  present  themselvea  to 
the  Superintendent  of  the  Naval  Academy  on  the  15th  of  September,  for  eramination 
IB  to  their  qualifications  for  admission. 

IV.  The  course  of  study  will  comprise  four  academic  yean.  The  pay  of  a  Cadet- 
Engineer  is  the  same  as  that  of  a  Cadet-Midshipman. 

V.  The  academic  examination  previous  to  appointment  will  be  competitive  and  will 
be  on  the  following  subjects,  namely :  Arithmetic;  Algebra,  through  equations  of  the 
ftmtd^jee;  Plane  Geometry ;  Rudimentary  Natural  Philosophy ;  Beading;  Writing; 
Spelling ;  English  grammar ;  English  composition ;  and  Geography.  The  candidate 
will  aim  be  required  to  exhibit  a  fiMr  degree  of  proficiency  in  pencil-sketching,  and  to 
produce  satisfiictory  evidence  of  mechanical  aptitude.  Candidates  who  possess  the 
greatest  skill  and  experience  in  the  practical  knowledge  of  machinery,  other  qnaUJtea' 
tisaa  being  eqmalj  shall  have  precedence  for  admission. 

The  other  requisites  and  conditions  are  the  same  as  those  of  Cadet-Midshipmen. 


COMPETITIVE  EXAMINATION  OF  CANDIDATES  FOR  APPOINT- 
MENT AS  CADET-ENGINEERS,  SEPTEMBER,  1874. 


ARITHMETIC. 
Time  aUawedt  three  haure. 

1.  Redace  gii888io  to  ^  decimal.  RedDoe  .001264  to  a  oommon  fraction  in  its  low- 
«t  terms.  Divide  .00041097  by  2163.  Reduce  jti^JSr^  to  a  decimal.  Divide  547723  by 
i)00493. 

3#  1  f  of  Vr 

2.  Subtract  i  of  j-^^  -h  i  of  y— ^-tt  +  f^fff  ^™  ^^^  **™^  *^®  sum  of  i, 

udiof -^of  A.  Of  the  fractions ^  of  2i,  ^ of  3^,  and  ^  of  4^ ;  divide  the  snm 
of  the  greatest  and  least  by  the  intermediate  one. 

3.  Find  the  valne  to  five  places  of  decimals  of  {/.27  ~~  Va. 

4.  If  the  weight  of  a  cubic  foot  of  water  is  62.35  pounds  avoirdupois,  what  is  the 
eiror  in  calculating  the  weight  of  1000  cubic  feet  on  the  supposition  that  a  cubic 
htikom  weighs  6  tons  1440  pounds  f 

5.  If  the  price  of  candles  8i  inches  long  be  37^  cents  per  dozen,  and  that  of  candles 
of  the  same  thickness  and  quality  10^  inches  long  be  50  cents  per  dosen,  which  kind 
do  you  advise  a  person  to  buy  f  What  would  be  the  saving  per  cent,  should  your  ad- 
Tiee  be  followed  f 

6.  A  contractor  employs  a  fixed  number  of  men  to  complete  a  work.  He  may  em- 
ploy either  cf  two  kinds  of  workmen,  the  first  at  |6.36  per  week  each,  the  second  at 
$4^  per  week  each ;  the  work  of  one  of  the  former  being  to  that  of  one  of  the  latter 
IB  5  to  4.  If  he  finishes  it  as  quickly  as  possible,  he  spends  $1296  more  than  he  would 
have  done  if  he  had  finished  it  as  cheaply  as  possible,  but  takes  4  weeks  less  time. 
What  would  it  have  cost  if  he  had  employed  equal  numbers  of  the  two  kinds  of 
vorkmen  f 

GEOMETRY. 

Time  all&wed,  one  hour. 

L  Define  tmgU,  right  angUfperpendieular.  What  is  the  complement  of  an  angle  f  The 
npplement  f  Prove  that  the  throe  angles  of  any  plane  triangle  are  together  equal  to 
two  right  angles,  and  that  either  exterior  angle  is  equal  to  the  sum  of  the  two  oppo- 
site interior  angles. 

2.  What  is  a  etraight  Unet    A  plane  eurfaoet    Prove  that  If  a  straight  line  drawn 
ptnkUel  to  the  base  of  a  triangle  bisects  one  of  the  sides  it  bisects  the  other  side  also, 
Mid  is  equal  in  length  to  one-half  the  base. 
3.  State  how  triangles,  quadrilaterals,  and  parallelograms  are  classified.    Define 

^^  class,  and  illustrate  by  diagrams. 

ALGEBRA. 

Time  <illowedy  three  h<nir8, 

!•  Sepsrate  each  of  the  following  quantities  into  its  simplest  factors : 
^  +  27,i8  +  2z  -  3, 2  o«  -  i,  and  4a«6»  -  (a«  +  6«  -  <J«)«.    Show  what  is  meant  by 
^"*!  and  by  a^     Multiply  x  """*  -h  y  *~"  by  x  *-•  _y  •-*, 
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2.  Divide  i«  —  Sx^-fSi'  —  «+18bya^  —  ac«  —  x  —  1,   giying    quotient    and  f^ 
mainder. 

Fiod  the  value  of  the  fraction — 

^  "~  ^"^  "^  ??  when  X  =  0,  when  x  =  3,  when  x  =  4,  and  when  x  =  5.     What  is  ll». 
X*  —  dx  +  15 

value  of  "*("*-  ^H"*  -  ^)  when  m  ia  indefinitely  great  T 

3.  Simplify  the  expressions — 
1  1 

6« 


6+  c 


1  +  . 


2bo 


^  Z-\-2x      2-.3x.16 
,  and  I? — r  —  «-^— r  + 


2-x 


aJ«-4 


a       6  +  c  I 
4.  Solve  the  equation — 


.18r  -  .05  __  .^   . 
12x E =  -^x  + 


9 


Find  X  and  y  from  the  equations — 

ax  :=  5 y,  and  x  -f  y  =  c 
5.  A's  horse  can  trot  a  miles  in  (  minutes ;  B's  horse  can  trot  o  miles  in  d  minatta 
Find  the  greatest  number  of  yards  start  that  A  can  give  B  in  a  race  of  e  miles. 

GRAMMAR. 
T\me  allowed^  two  hour$, 

1.  Decline  (or  inflect)  dUmney^  oonmumderAn-diirfy  cargo,  w^e. 

2.  What  is  a  transitive  verbf   A  participle?   An  ordinal?  A  personal  pronoanf  Ai 
impersonal  verbf 

3.  Give  the  principal  parts  of  abide,  ringf  $trive,  lay,  Ue,  $0,  set 

4.  Give  the  plural  of  oof/,  kero,  taftmaan,  oourUmartial. 

5.  Give  the  feminine  of  herOf  hunter^  executor.  Name  the  relative  pronouns,  and  iUlB 
the  classes  of  objects  to  which  they  may  be  applied. 

6.  How  does  the  potential  mood  represent  a  faotf  What  tenses  has  thismooit 
Give  the  first  person  singular  of  the  verb  to  lay  in  each  of  the  tenses  of  this  mood. 

7.  Compare  moiiy,  eUanltff  lUtUf  elder,  next,  without  using  adverbs. 

8.  Parse  the  words  in  italics  in  the  following  sentence :  **  Even  now  there  woe  mme 
trouble;  for  1  woe  put  in  by  the  queen,  and  the  people  knew  nothing  of  me,  and  MinO 
that  lay  in  their  power  to  keip  me  ouL" 


Responsible. 

Ridicule. 

Tragedy. 

Mechanic. 

Cashier. 

Exaggerate. 


Nuisance. 

Vengeance. 

Sympathetic. 

Covenant. 

Felicity. 

Machinery. 


SPELLING. 

Relic. 

Linear. 

Melancholy. 

Artillery. 

Extraordinary. 

Necessary. 

GEOORAPHT. 


Guerilla. 

Consequence. 

Hopelessness. 

Recompense. 

Shrewd. 

Despicable. 


Hme  aUawedj  om  h(mr, 

1.  Where  is  Melbourne  f    Stettin  f    Galveston  f    Monrovia  f    Singapore  f   Trieste  f 

2.  Describe  the  following  rivers,  telling  where  they  rise,  in  what  direction  they  flow, 
and  into  what  water  they  empty :  (1)  Loire,  (2)  Cumberland,  (3)  Niger,  (4)  Irrawaddy. 
(5)  Vistula. 

3.  Bound  Kansas. 

4.  Name  the  body  of  water  on  which  each  of  the  following  cities  is  ainuited: 
(1)  Charleston,  (2)  Genoa,  (3)  Lisbon,  (4)  Calontta,  (5)  Montevideo.  TeU  wbieb,  if 
any,  are  capitals  of  Stalas. 
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&  Name  the  peninsiilas  of  Earope/  and  tell  in  each  case  the  incloAinj;  bodies  of 
ater. 

6.  Make  a  voyage  from  the  head  of  Lake  Snperior  to  Pittsburgh. 

7.  Where  is  Mount  Chimborazof  Moaut  Heclaf  Cevennes  Mountains  f  Blue 
idgef    What  is  the  great  mountain-range  of  Mexico  f 

8.  Where  is  Cape  Mendocino  f  Cape  Canaveral  f  Cape  Bon  f  Cape  Henlopen  f 
ftpe  Gallinasf 

Candidates  will  be  required  to  write  a  short  original  letter,  and  an  exercise  in  dicta- 
on. 

RUDIMENTARY  NATURAL  PHILOSOPHY. 

Time  allowedy  two  koun. 

1.  Define  cemtre  of  ffravitjf ;  wion  of  a  body;  moment  of  a  force;  reloHve  rest,  and  rela- 
te moiUm,  If  the  velocity  of  a  moving  body  increase  uniformly,  what  can  be  inferred 
I  regard  to  the  force  acting  upon  it  f  What  can  be  inferred  if  the  velocity  is  uni- 
vmf 

2.  Define  specific  gravity.  Can  the  pressure  of  a  fluid  on  the  bottom  of  a  vessel 
mtaining  it  exceed  the  entire  weight  of  the  fluid  f  Give  an  explanation.  How  can 
)e  heat  of  steam  be  made  to  exceed  212^  Fahrenheit  f 

3  A  bottle,  in  the  shape  of  a  quadrangular  pyramid,  3  inches  square  at  the  base  and 
inches  in  height,  is  filled  with  mercury,  weighing  8  ounces  per  cubic  inch ;  find  the 
lessnre  on  the  bottom  of  the  bottle. 

4.  At  one  end  of  a  lever  20  inches  in  length,  a  weight  of  4  pounds  is  placed,  and  is 
alanced  by  a  weight  at  the  other  end ;  the  sum  of  the  weights,  together  with  the 
)res8ure  on  the  fulcrum,  being  30  pounds,  find  the  weight  and  its  distance  from  the 
'ulcrum. 

5.  A  uniform  eube  floating  in  water  sustains  two  weights  of  8  pounds  and  20  pounds, 
'espeetively,  so  placed  as  to  keep  one  of  its  faces  horizontal ;  the  first  being  placed  at 
I  corner  of  the  face,  find  the  position  of  the  other,  the  diagonal  of  the  face  being  10 
oches. 

6.  Draw  a  diagram  showing  the  construction  of  the  common  pump,  and  explain  briefly 
he  uses  of  the  essential  parts. 

If  a  siphon  be  used  for  drawing  off  mercury,  what  is  the  greatest  height  at  which 
he  bend  may  be  placed  f 

7.  Temperate  is  marked  on  Fahrenheit's  thermometer  at  56^ ;  And  the  corresponding 
amber  of  degrees  on  the  centigrade  thermometer. 

8.  If  9  cubic  feet  of  a  certain  substance  weigh  1000  pounds,  And  its  specific  gravity. 
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DEPARTMENT  OF  8£A11/^NSHIP. 

Seamanship.— Description  of  all  kinds  of  rope,  and  its  practical  manipalation  for 
all  purposes  on  shipboard;  measuring  for  and  fitting  standing  and  mnning  rigging; 
masting,  sparring,  and  rigging  ship;  getting  on  board  and  stowing  a  vessel's  oatfit ; 
organizing  a  ship's  company ;  fittings  of  boats ;  management  of  boats  under  all  oir- 
cnmstances;  evolntions  of  vessels  at  sea  and  in  harbor;  repair  of  spars  and  rigging  in 
cases  of  accident;  duties  of  officers  at  sea  and  in  port ;  mles  of  the  road ;  wind  and 
weather. 

Text-book. — Luce's  Seamanship,  with  lectures  and  illustrations  from  models. 

Ship-buildino.— The  building,  lannching,  and  docking  of  ships;  description  and 
construction  of  docks ;  boat-building. 

Text-hook. — Wilson's  Ship-Bnilding,  with  lectures  illustrated  by  models  and  drawings* 

Naval  tactics.— Organization,  formations,  and  manoiuvering  of  a  fieet,  under  steam 
or  sail. 

Tfirf-frooJbt.— Manual  of  Naval  Tactics,  (Ward);  Steam  Fleet  Tactics,  (Parker)  ;  United 
States  Naval  Signal-Book ;  Manual  of  Signals,  (Myer). 
Practical  exercimes,  consisting  of— 

Seamanship  drills. — Exercises  on  shipboard,  with  sails  and  spars. 

Naval  tactics. — Exercises  in  boats,  under  oars  and  under  sails. 

Signals. — Exercises  in  the  nse  of  signals  according  to  Myer's  Army  Signal^Code. 

Instruction  in  boxing,  gymnastics,  swimming,  and  dancing  is  in  charge  of  this  depart- 
ment. 

DEPARTBfENT  OF  ORDNANCE  AND  GUNNERY. 

Practice  and  theory  op  ounmert.— Procd'oaZ  Naval  Gunner jf,  as  laid  down  in  tlie 
Ordnance  and  Gunnery  Instructions  for  the  United  States  Navy. 

Preparation  of  gun-iron  fh>m  crude  ore,  including  the  description  and  nse  of  fnniaees. 
Manufacture  of  wrought-iron,  steel,  and  bronze.  Fabrication  of  guns  of  all  deserip- 
tions.  Mannfactare  of  gunpowder  and  fuses,  and  of  all  kinds  of  projeotUea  and  firs- 
works. 

Theory  of  gunnery. — ^Motion  of  projectiles  in  vacuo  and  in  the  atmosphere ;  initial,  re- 
maining, and  final  velociiiea,  and  the  methods  of  determining  their  valaea ;  the  efleeli 
of  variations  of  charge,  windage,  and  weight  of  projectiles;  deviation  of  prq|eetiks; 
the  several  systems  of  pointing;  tangent-sights  and  determination  of  their  TmliMt; 
penetration  and  shook  of  projectiles,  and  recoil  of  guns. 

Text-hooka, — Cooke's  Naval  Ordnance  and  Gunnery ;  Ordnance  Instmetiooay  United 
States  Navy ;  Gnnnery  Instmotions,  United  States  Navy. 

Infantry  TAcncs.^Organisation  and  formation  of  sqnad,  company,  and  batlalkNi; 
school  of  the  soldier;  company  and  battalion  drill,  indnding  instrootioiia  fiar  aki^ 
mishers  and  the  bayonet-exercise. 

Teit-hook.— United  SUtes  Infantry  Tactics. 
Practical  exercises,  consisting  of — 

Ikfantry-drill. 

Field-artillery  and  boat-howitzer  exercise. 

Great  guns. — Exercises  and  target-practice  on  board  the  United  States 
San  tee. 

MORTAR-PRACnCE. 

Fencing.— Exercise  with  small  swords  and  broadswords. 
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DEPARTMENT  OF  MATHEMATICS. 

Algebra. — ^Hindamentjil  operations;  reduction  nnd  aolntion  of  eqnatiniifl  of  tbe 
fir^l  and  Beoond  degrees;  redaction  nnd  tmnflrorniation  of  surd  qiiantilieji;  |iro{K)rtioD8 
And  progrefisions ;  sumniAtioD  uf  series;  nature  and  cmistructiou  of  lo^ikriihtufl,  and 
theory  of  equations. 

Geometry. — Plane  and  §ol!d. 

Trigonomktry.— Anfilytical  iixveatit^tlon  of  trigonometrical  formtilti*,  and  tbclr 
applicAtioQ  to  the  eolation  of  all  tbe  caseH  of  pliitte  and  spherical  trigoiiomtttry ;  tb« 
cosstrnciiou  and  use  of  trigouo metrical  tablt-a. 

Applicatiok  of  AixiBBKA  AND  TKiGoX(>ME<:Ti{Y\ — MenRttratton  of  p1ane«  and  bolide, 

0ESCRlPm*iE  OEOMCTKV. — The  g^raphic  ilhiMtratinQ  and  solution  ui  pndiltniis  in  solid 
grtmetTYf  and  the  applications  of  this  nii'thod,  particularly  to  tbe  projections  of  the 

AlCALTTiCAL  GEoMKTUY. — Eqnatious  of  tilt*  Tight  line,  plane  and  conic  s^^ctions ;  di»- 
emiou  of  ^neral  eqaatious  <tf  the  nifeurid  ilct;ree,  involvtnj;  two  iir  thret-' variahlt^ ; 
ietenoiiiation  of  loci ;  priDcipal  prohleuiis  relating  to  the  cylindor^  coue^  aphern,  and 
spheroids* 

Tezt'hoakt. — Ray's  Higher  Algehra  ;  Chanvenet's  Geometry;  Chanvetiet's  Trigo- 
oometry  ;  Church's  Descriptive  Geomptry  ;  Johnson'^  Analytical  Geometry ;  Bowditch'e 
IVfnl  Tables, 

DEPARTMENT  OF  STEAM-ENGINERY. 

Ei^GtxiES. — ^Theclaasiticalionof  marine  «team-engiQi'S»  with  their  varieties  of  arrang©« 
Dieof.  The  study  of  detaihi,  and  of  tli«  itistnimi  uts  and  apparat  an  n^ed  in  luanrnvBervioa 
in  coonectiou  with  steam -»?n^i nee.  The  varieties  of  valve-gear,  of  st^aamgeneraloiti,  of 
prope  I  ling- lustra  men  ts^  condensers,  distillers,  and  pomps.  The  principles  followed  to 
lamre  strength  in  conetrnction. 

pRACTiCAJ:*  KXEKCi-^KS. — The  management  of  engines  and  boilers  in  ojieration*  The 
ore,  preservation*  and  a^Jjnstment  of  marine-engines.  The  use  of  fuel.  The  use  of 
tbe  iDdicator  and  the  interpretation  of  iudieator  diagrams.  Mi»thods  of  computing 
Ibe  power  and  the  evaporation,  and  of  dcterniiuing  tbe  incidental  losses  incurred  at 
•GSf  rhich  affect  the  power.  The  duties  of  the  engine-room  watch  ;  the  arraugetnent 
ind  disposition  of  the  engineer  force  on  shipboard, 

Tert'hooks, — Boarne^s  Catechism  of  the  Steam-Engine ;  King's  Practical  Notes  on  tbe 
St«am- Engine. 

DEPARTMENT  OF  ASTRONOMY,  NAVIGATION,  AND  SURVEYING. 

Ajtronomt* — D^ncriptive  and  pk^nml  astronomy. — Dtvioription  of  the  solar  system  ; 
figure  and  magnitude  of  the  earth,  It^  motions  and  consequent  changes  of  seasons; 
*eBgtk  of  day  and  night:  trade  and  periodical  winds;  nature  and  eflVct  of  parallax, 
relnittinn.  dip  of  the  horizon,  precession,  nutation,  and  aberration  ;  th*?<>ry  ot  gravita- 
tion; Keplers  laws;  explanation  of  the  apparent  JuotitnLH  of  the, hum,  ninmi,  planets, 

deometSf  and  the  prineiplfs  upon  which  the  determination  of  their  orbifs  dt-pends ; 
the  moon's  motions  and  phaws :  general  theory  of  the  tides;  theory  of  eclipses; 
l^nera]  description  of  the  stars,  and  their  distiibntion  in  s[iacc  ;  niea><nit's  of  time; 
eqnatioQ  of  time.  Practieal  tittroHoniy. — Tbe  use  of  astnmoinieal  inHtriioHMitM  in  do- 
temitning  the  positions  of  celestial  ohjeots,  and  terrestrial  latitudes  and  lon^itndea; 
optical  principles  involved  in  the  coustrnction  of  astronomical  instruments,  luid  in  Ibe 
theory  of  astronomical  refraction.    Calcniation  of  eetipaea  and  occnltations. 

Navioatiojv, — Sailing  by  compass;  sailing  on  a  great  circle;  various  methods  of 
finding  a  ship's  piece  at  sea ;  construction  and  use  of  charts,  includiug  topographical 
Mid  hydrographic  drawing;  principles  and  nae  of  tbt^  sextant  and  circle  of  lellection, 
and  application  of  the  glass  prism  to  these  instruments;  the  artificial  horizon;  the 
ttimuUi  compass  I  methods  of  ascertaining  the  deviation  of  the  compass,  produced  by 
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local  attraction  on  shipboard ;  the  log  and  other  instruments  for  determining  a  ship's 
rate  of  sailing;  sonnding-instruments ;  nature  and  nse  of  the  Nautical  Almanac;  re- 
lations of  time  under  different  meridians;  computation  of  altitudes  and  azimuths  of 
celestial  objects ;  finding,  by  means  of  amplitudes  and  azimuths,  the  variation  of  the 
compass;  finding  the  latitude  by  meridian  observations  of  the  sun,  moon,  planets,  and 
stars;  by  observations  near  the  meridian,  by  single  altitudes  at  a  given  time,  and  by 
two  altitudes  of  the  same  or  different  objects ;  finding  the  longitude  by  the  chronom- 
eter, by  lunar  distances,  and  by  altitudes  of  the  mo<m ;  Sumner's  method  of  fioding  i 
line  of  position,  and  determining  the  ship's  place  by  two  such  Hues;  ratini;  a  chroDom- 
eter  on  shore  by  single  altitudes,  and  by  equal  altitudes,  and  finding  its  error  at  sea 
by  a  scries  of  lunar  observations.  Theory  of  the  various  problems  of  navigation  and 
nautical  astronomy,  and  the  application  of  spherical  trigonometry  to  their  solution. 
Consideration  of  the  true  figure  of  the  earth,  and  the  corrections  in  nautical  problenu 
depending  upon  it. 

SuKVEYiNG. — Its  principles  and  practice;  measurement  of  heights  and  diatancei; 
leveling;  trigonometrical  surveying;  hydrographical  surveying ;  direct  measuremeiit 
of  a  base-line;  measurement  by  sonnd;  running  lines  of  soundings;  reduction  jfor 
tides ;  survey  of  a  harbor  or  river ;  fixing  the  position  of  shoals ;  running  aarvey  of  i 
coast ;  geodetic  corrections  in  extended  surveys ;  application  of  astronomical  observa- 
tions for  aziumth,  latitude,  and  longitude. 

Text-books.— C,  J.White's  Astronomy;  Jeffers's  Marine  Surveying;  Coffin's  Navigs- 
tion. 

DEPARTMENT  OF  PHYSICS  AND  CHEMISTRY. 

Thk  differential  and  integral  calculus.— The  principles  of  the  Differentiil 
Calculus,  including  Taylor's  theorem,  and  applications  to  problems  of  maxima  tii4 
minima,  and  the  tracing  of  curves;  the  Methods  of  Integration,  and  the  applieatiofl 
of  the  Integral  Calculus  to  areas,  surfaces,  and  volumes,  and  to  the  findin^^  of  centni 
of  gravity  and  inoincuts  of  inertia,  and  to  the  simpler  cases  of  differential  equatioM. 

Mechanics.— 5/a/ic9,  inclndiiig  the  theory  of  friction,  adhesion,  and  stiffness  of 
cordage.  Dynamics^  including  the  motion  of  projectiles  in  a  non-resisting  medium  aol 
in  air;  motions  of  translation,  and  of  rotation  of  bodies  about  an  axis;  falliag 
bodies ;  central  forces ;  the  simple  and  the  compound  pendulum ;  the  laws  of  planetary 
motion  ;  work,  and  conservation  of  energy. 

Hydrostatics. — Mechanical  properties  of  fluids ;  the  laws  of  eqnilibrinm  and  pnM' 
ure ;  the  flotation  of  bodies ;  the  stability  and  oscillations  of  floating  bodies ;  spedflo 
gravity;  the  motion  of  liquids.  Aeri/onn  fluids :  laws  of  pressure;  weight  and  pre* 
ure  of  the  atmosphere;  density  and  teni^ieratare;  tlie  barometer,  the  siphon,  and  the 
pump. 

Acoustics.— Theory  of  waves ;  the  production  and  propagation  of  sound ;  the  ni* 
nierical  evaluation  of  sound;  modes  of  vibration;  communication  of  vibratioui; 
analysis  of  vibrations. 

Optics. — ^The  propagation,  reflection,  and  refraction  of  light;  lenses,  vision,  and 
optical  instruments;  spectrum  analysis;  color;  the  undulator}'  tlieory  of  light;  poUri- 
zation  and  double  refraction. 

Electricity  and  magnetism.— Magnetism ;  statical  electricity  ;  Voltaic  electrid^; 
electro-ningnctisui ;  electrical  measurements;  applications  of  electricity;  theriB^ 
electricity. 

Chemistry.— Qualitative  analysis. 

Mete<)RC)IX)OY  and  climatology. 

exrerlmkntal  lectures  in  physics  and  chemistry. 

Heat. — Tlieones  of  heat,  ancient  and  modem ;  sources  of  heat,  condnction,  radii- 
tion,  and  convection;  specific  heat;  sensible  and  insensible  caloric;  effects  of  heat; 
instruments  used  for  the  measurement  of  heat ;  thermo-dynamics. 
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l\Bxi-iook9, — Bice  and  Johnson's  Elements  of  the  Differential  CalcnlnS;  with  Lectnres  ; 
Lectures  on  the  Integral  Calcnlas ;  Todhanter's  Mechanics  for  Beginners ;  Wormeirs 
HydzD6tatic8 ;  Ganot's  Physics,  (Atkinson's  translation) ;  Eliot  and  Storer's  Manual  of 
Cheimttry;  Eliot  and  Storer's  Chemical  Analysis;  Deschanel's  Natural  Philosophy, 
Part  IV. 

DEPARTMENT  OF  ENGLISH  STUDIES,  HISTORY,  AND  LAW. 

Law. — Constitution  of  the  United  States ;  international  law ;  origin  and  growth 
of  the  science ;  rights  and  duties  of  nations  in  peace  and  war ;  rights  of  interference, 
of  jorisdiction  over  the  sea,  of  commerce,  of  passage  over  land  and  navigable  rivers; 
extradition;  duties  of  ministers,  consuls,  and  naval  commanders;  confiscation  of 
enemy's  property  and  debts;  embargoes;  kinds  of  property  liable  to  capture; 
domicile;  privateering;  prizes ;  jus postliminii ;  rights  and  duties  of  neutrals ;  law  of 
oootrabaDd ;  law  of  blockade ;  right  of  search ;  ship's  papers ;  truces,  passports,  and 
tnsties  of  peace ;  offenses  against  the  law  of  nations ;  piracy ;  slave-trade. 

Outlines  of  Maritime  Law. 

Lectures. 

Text-hook. — Kent's  Commentaries,  vol.  1. 

History. — Origin  and  ethnological  grouping  of  Aryan,  Semitic,  and  Turanian  na- 
tions ;  outlines  of  history,  especially  the  history  of  Greece  and  Rome,  of  the  Holy  Ro- 
man Empire,  and  of  the  states  of  Western  Europe  down  to  1872 ;  historical  geography. 
Progress  of  colonial  development  in  America ;  history  of  the  United  States ;  naval  his- 
tory; lectures. 

Tezt'hooks. — ^Freeman's  Outlines  of  History,  with  Mitch  eU's  Ancient  Atlas  and 
Johnston's  Historical  Atlas.  Eliot's  History  of  the  United  States,  with  Appleton's  and 
Mitebell's  Modern  Atlases. 

Physical  geography.— Ansted's  Physical  Geography,  with  Weller's  Physical  Atlas. 

Rhetoric  and  composition. — Essential  properties  of  style.  Classification  of  sen- 
tences ;  mlee  for  the  construction  of  sentences.  Figures  of  Rhetoric.  Exercises  in  the 
Composition  of  themes  and  official  reports. 

Text-book.^Btkiu^B  Rhetoric. 

English  grammar. — Historical  development  of  the  English  language;  relation  of 
English  to  the  other  Aryan  languages ;  changes  wrought  by  foreign  iufluenco  on  the 
grammar,  vocabulary,  and  pronunciation  of  English  ;  progress  from  the  synthetic  to 
the  analytic  forms  of  speech ;  character  and  course  of  inflexional  development. 
Grimm's  law.  Etymology ;  inflexional  changes  since  the  Conquest.  Syntax ;  analysis 
df  sentences. — Readings  from  classical  authors,  with  applications  of  the  principles 
of  grammar,  and  exercises  in  analysis,  and  in  tracing  the  etymological  meaning  of 
"Words. 

LxGLiSH  LESSONS. — Classification  of  words ;  definition  of  words  by  usage,  and  by 
derivation ;  synonyms ;  force  of  the  common  prefixeH,  affixes,  and  roots :  laws  of  chan(}^o 
in  the  meaning  of  words,  by  contraction,  extension,  and  amelioration. — Relation  be- 
tween spoken  and  written  language;  faults  in  diction,  and  their  remedies.  Metaphor, 
•s  the  basis  of  language.  Selection  and  arrangement. — Elementary  ^ninciples  of 
reaeoniug ;  the  sources  of  knowledge  and  of  error ;  induction  and  deduction  ;  errors  in 
msoniog ;  fallacies. 

Text-books. — Tancock's  English  Grammar  and  Reading  Book.  Seeley  and  Abbott's 
English  Lessons.    Hart's  Manual  of  Punctuation. 

DEPARTMENT  OF  MODERN  LANGUAGES. 

French  and  Spanish  languagks. — Grammar;  exercises  in  reading,  writing,  and 
eoDversation. 

Text-books, — Fasquelle's  French  Grammar ;  Howard's  Aid  to  French  Composition  ; 
Pmdliomme's  Frensh  Nautical  Phrases ;  Erckmaun-Chatrian's  Le  Conscrit.  Roget's 
Spanish  Manual ;  Tolon's  Reader. 
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DEPARTMENT  OF  DRAWING. 

Right-line  drawing;  firee-hand  drawing  and  perspective;  topographical  and  c 
drawing. 


The  foregoing  stadies  are  distribated  over  fonr  years,  and  the  Cadet  Midship 
are  arranged  in  fonr  chisses,  each  class  pursuing  the  conrse  for  the  year. 

PROGRAMME  OF  STITDIES  FOR  CADETMIDSHIPMSN. 

The  time  devoted  to  daily  reoitatioot  is  dlTlded  into  three  periods,  dedgnated  thus :  (1),  (1) 
(1)  denotes  first  pwiod,  from  8.30  a.  m.  to  10.30  a.  m.,  except  on  Mondays,  when  it  is  fh>m  9  a.  i 
11  a.  m.;  (S)  denotes  second  period,  from  10.45  a.  m.  to  12.45  p.  m.,  except  on  Mondays,  when  it  is 
11  a.  m.  to  13.55  p.  m. ;  and  (3)  denotes  third  period,  from  3  p.  m.  to  4  p.  m.  Practical  exereiaea  1 
on  Saturdays  at  10.45  a.  m.,  and  on  all  other  days,  except  Sondays,  at  4  p.  m. 

Fir$t  term :  October  1,  1874,  to  FOnriuarjf  1,  1875. 


Department 


Periods. 


Sal^ecta. 


FOURTH  CLAflS— FIMST  TEAS. 


Seamanship 

Mathematics 

English  Studies,  History,  and  Law 


Modem  Langnagea 

THIRD  CLASS— SECOND  TIAR. 

Seamanship 

On  n  nery 

Mathematics 


English  Stadias,  History,  and  Law 
Modem  Langnagea 


SKCOXD  CLASS— IBIBD  TSAR. 


Seamanship. 
Gannery..... 


Physics  and  Chemistry 

Modem  Languages 

Drawing 

FIRST  CLASS— FOURTH  TlAR. 

Gunnery 

Steam-Enginery 


Astronomy,  Nayigation,  and  Sur- 
veying. 

Physics  and  Chemistry 

Mwiera  Languages 


;Th.l(3) 

M-  T.  W.  Th.  F.l  (8)  fS.]  (1) 

M.  T.  W.  Th.  F.J  (1)  [T.  F.)  (3) . . . . 

[MW.]{3) 

IT.F.1(8) 

fMW.l(8) 

(MT.  W.Th.F.]  (1) 

Th.l(3) 

M.  W.]  (3HS.1  (1) 

T.F.I  (3)[Th.J(8) 

[MF.J(3)[W.J(1) I 

(F.](3) 

[M  T.  Th.  F.  S.]  (1)  [T.  Th.]  (8) 

[M.W.)(8)[Th.)(3) 

[T.W.)(3| 

[M.T.W.Th.](3) 

[T.Th.)(8)[a)(l) 

[M.T.Th.F.](l) j 

[M.W.  F.J(9) 

tW.)  (1)  [*.J  (3)  


Practical  Exaroisea. 
Algebra  and  G«o«netiy. 
Grammar,  History  aid  C 

position. 
Faaquelle's  Grammar. 


Luce's  Seamanabip,  aai  1 

tical  Exercises^ 
Ordnance  InatnictioBa. 
Trigonometry   and 

Prqiectiona. 
DeacnptiTe  Gaometry. 
Physical  Geography. 
Faaquelle's  Grammar, i 

French  CompoaitSsa. 


Luce's 


SbipboUding  (F.] 
InCsntry  Tactiea. 
led 


iipIMfl 


^«1 


1  (I). 


Pi 


Magnettam  and  KlffflrtsHl 

and  Sadler's  FstitOsm 
SketoUag. 


Ordnaaoe  wad  HsvalQM 

and  Praetloal  r 
Marine  Staaa.] 

PraetioalKzfl 

Varigallon  rbA  Vm 

tronomy. 
PracticalSzeroiasa. 
Optica  and  AfloastfaSL 
Spaniah:  OUmidodrs  IMl 
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Sec(md  term:  Februarg  1,  1875,  to  June  1,  1875. 


DepartaeBt 


Period*. 


Sii1^«et& 


ETH  Cf  IWH     FPtCT  TEAS. 

ship 

tMOcm 

1  Stadias,  Hifltorj,  and  Law 

LaDgnagM 

x»  cf  w   nrcoKD  tbab. 

\ 
I 

g- 

la 

I  Stodiea,  Hfaldrj,  and  Un 

t  Laagoagaa 

«D  CLAflft— THIIID  TKAB. 

ahip 

ee  and  Gnoikery 

I  and  ClMBitetiy 

vmj,  NaTigatkn,  aad  Sar- 

il4ttipiagea 

S 

T  OLAfla— POUVTH  TRAB. 

lahip 

Sngfmiry  •..•...... 

>iD  J.  KarigatioB,  and  Sai^ 

» aod  CiMBlitry 

"'    "    i  Slaiory,  and  Law 


M.](3) 

lLT.W.Tb.Fl  (2)  [S.J(1) 
M.T.W.  Th.F.J(l> 

(T.W.Th.r.1  (3) , 

[T.r.](9) 

(M.T.W.Th.F.](l) 

(3) 

ci)fs.]a) 

[\r.j  (1)  [F.i  (3) 

rM.WJ(3) 

lM.T.Th.F.1  (1) 

[IL  "W.  Th.)  (8) 

[T.F.1(8)[S.](1) 

[T.Th.)(3) 

[W.  Th-]  W  [T.J  (3) 

[M.1  (8)  (W.  S.]  (1) 

rM.T.Tli.F.](l) 

[T.F.I  «) 

[W.F.](3) 

[M.Th.]  (3) 


Practical  Exerelae& 
Alg<rbra  and  Geometry. 
Ensllsh  LeeaoDs,  HMfcory  and 

Oompoaitioo. 
French  Grammar  and  Bzer- 

ciaea. 


Lace's  Seamanship,  and  Prao- 

tical  Exercises. 
Analytical  Geometry  and  Da- 

scnptire  Geometry. 
Toposrsphy. 
Chemistry. 

Rhetoric  and  Composition. 
Fssqaelle's  Grammar  and 

French  Composition. 


Laoe>  Seamanship  rw.1  and 
Xaval  Tactics,  (Waxd  and 
Parker.)  [F.] 

Gonnerr. 

Appliea  Mathematics  and  Me- 
cnanics. 

Descriptive  and  Nautical  As- 
tronomy. 

Sadler.  Nautical  Phraae-Book 
and  Grammar. 

SketchinK. 


Lace*s  Seamanship,  and  Kara 

Construotioa. 
King's  Marine  Steam-Engine. 

and  Prsctlcal  Exercises. 
Naatical  Astronomy,  and  Snr- 

Teying;  Practical Szerdaaa. 

Heat  and  CUmatology. 

Ci>nstitation  of  the  TTnited 

States,  and  lQt4Mmational  Law. 

Spanisii:  OllendoriTs  Method. 


COURSE  OF  INSTRUCTION  FOR  CADETENGIXEERS. 

I\r8t  Class  of  1874-75. 

»«ntial  Calonliu;  Integral  Calcnlas;  Mechanics;  HydroAtatioe ;  Descriptive 
atry;  Analytical  Cbemistry;  Heat;  Electricity  and  Electrical  Measurements; 
1 ;  Steam-Engineering  (practical  and  theoretical) ;  Mechanical  Drawing. 
iUoal  Exercisea  in  Steam-Engineering,  Infantry  Tactics,  and  Field- Artillery. 
ooone  of  instraction  for  Cadet-Engineers  daring  the  first  year  will  be  the  same 
the  Fourth  Claw  of  Cadet-Midshipmen,  except  the  su1)8titutiun  of  exercises  in 
-Engineering  for  those  of  the  Cadet-Midshipmen  in  Seamanship,  Great  Guns,  and 
Sowitzera. 

^kN>fcf.— Bourne's  Hand-Book  of  the  Steam-Engine ;  \Varren*s  Elements  of 
uiical  Drawing ;  Rankine's  Steam-Engine  and  other  Prime  Movers ;  Jenkins's 
ricity  and  Magnetism ;  Eliot  and  Storer's  Qualitative  Chemical  Analysis.  The 
r  text-books  used  by  the  Cadet-Engineers  are  the  same  as  those  used  by  the  Cadet- 
ibipmen. 

PBOGRAMME  OF  STUDIES  FOR  CADETEXGnfEERS. 
te  time  deroted  to  daily  recitotions  Is  divided  Into  three  periods,  indicated  thas:  (1).  (8),  (3). 
a«Mrtft»  first  period,  from  8.30  a.  m.  to  10.30  s.  m.,  except  on  Mondays,  when  it  is  from  9  s.  m.  to 
».n.,  (2)  dsBotes  second  period,  from  10.45  s.  m.  to  13.45  p.  m.,  except  on  Mondays,  when  it  is  from 

5ka 
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11  a.  m.  to  12.55  p.  m. ;  (3)  denotes  third  period,  firom  2  p.  m.  to  4  p.  m.  The  daily  practical  ezerciaea  «f 
Cadet-Eog^neers  are  the  same  as  those  of  Cadet- Midshipmen,  except  the  sobstitntiou  of  practical  ezap> 
eises  in  Steam-Engioeering  for  practical  exercises  in  Seamanship,  Great  Gons,  and  Boat-HowStanm. 

First  term:  October  1,  1874,  to  February  1,  1875. 


Department. 


Periods. 


Subjects. 


FOURTH  CLASS. 

Rteam-En^nery 

Mathematics  

English  Studies,  History,  and  Lav 

Modem  Languages 

SECOND  CLASS. 

Mathematics 

Modem  Languages 

Steam-Enginery < 

HBST  CLASS. 

Physics  and  Chemistry < 

Modem  Languages 

Steam-Enginery 


Th.l(3) 

M.T.  \V.  Th.F.l  (2)  (S.Jd)  ... 
M.  T.  W.  Th.  F.j  (I)  [T.  F.j  (3). 

[M.J  (3)  [W.J  (3) 


M.T.W.  Th.r.J(l)... 

T.F.I  (2) 

T.F.I  (3)  rW.Th.J(2). 

M.J  <2)  lTh.l(3) 

M.  W.J  (3)  [S.J  (1) 


M.T.Th.F.J  (1) 

h.J(2). 


M.W.J(2)rTh.J(3). 
W.  S.1  (I)  [Th  " 


T.F.J  (2). 

M.  T.  W.  F.J  (3) . 


Practical  Exercises. 
Algebra  and  Geometry. 
Grammar,  History  aiid  Cos- 
position. 
Fasquelle's  Grammar. 


Algebra  and  Triganometfy. 
lYenoh  Grammar. 
Mechanical  Drawing. 
Steam-Engineering. 
Practical  Instmctton. 


Applied  Mathematics. 

Heat. 

Chemistry. 

Fasquelle's  Frsocli  GraauMft 

Designing  and  Drawing  Mft^ 

chinery.   and   Practieil  Iir 

struction. 


Second  term :  February  1,  1875,  to  June  1,  1875. 


Department 


FOURTH  CLASS. 

Steam-Enginery 

Mat  hematics 

English  Studies,  History,  and  Law 

Modem  Languages   

SECOND  CLASS. 

Mathematics 

Modem  Languages 

Steam-Enginery < 

FIRST  CLASS. 

Physicf*  and  Chemistry I 

Mo<1em  Languages 

Sieaiu-Eiigiuvry 


Periods. 


M.J  (3) 

M.T.  W.  Th.F.j(2)  [S.J<1). 
M.T.W.  Th.F.](l) 


[T.  W.  Th.  F.J  (3) . 


[M.  T.  W.  Th.  F.J  (1) . 


rM.W.l(9) 

[M.  T.  W.  Th.  F.J  (3) . 


[T.Th.F.)(2)[S.J(l). 


[M.T.Th.F.l(l). 


W.J  (1)  [T.Th.)(2) 

T.Th.J(3) 

M.W.I(2) 

M.W.  F.J(3)[F.J(2)[8.J(i). 


Sul^ecta. 


Practical  Exerclaca. 
Algebra  and  GeoBtfCiy. 
English  Leasona,  HMarj, 

Compokktkm, 
French  Gi 

cises. 


Analytical  Oeoanetry 

scriptiTe  GsoDMCi 

FaaqoeUa's  Freiick 

Meehanical    Dra' 

Snginaerlaf,  aai 

Inatmctioo. 


Applied 
cnaniea. 

Magpdiaai  and  MlactikHy. 

CbemistrT. 

Fasqoelle^a  Fm»ch  GiHHMr. 

Drawing  aad  Daaigaiag  M^ 
chines,  BUmm-Wu^amH^m 
(Boome  and  Saaktes).  a»l 
Practical  laatnietiaa. 


EXAinNATION-PAPERS-1873-74. 


FOrBTH  CI^ASS. 

ALGEBRA. 

MONTHLY  EXAMINATION. 

October,  1873. — Time  allowed^  two  and  a  half  hours. 

Ire  each  of  the  following  expressions  into  its  simplest  factors  :  a-c  —  cd^,  a^  + 
^JB*  +  ap<,  ac3  —  7x  4-  12,  X*  —  25x3  -+- 144,  andx'  —  2r^  —  5x  -f  6.     Prove  that 
is  diTisible  by  a  —  ft. 
ae  x«  -  2V  +  3x5  +  x2  -  17  by  x^  -2x  -  1.     Multiply— 

:e  the  resolt  to  its  simplest  form.    Find  the  valae  of  the  fraction — 

x«  ~  3x-h2 

r^  -  4  X  +  3 
-  0,  when  x  =  1,  when  x  =  2,  and  when  x  =  3. 
ice  the  expression — 

ry         X  +  y 

X    _    y 

x-y       x+y 
plest  form.    Find  the  value  of— 


!x  4-  2a        X  —  2a  4a&       ) 

26  -  X  "^    --^6  +  X    "•"  X-  -  4b'  i 


when  x=  — --r- 

a  -h  0 

I  the  value  of  x  in  the  equation — 

X  —  a        x4-  g  2ar 

a  —  b       a  -i-  u        tt-—  fr* 

ad  y  from  the  equations- 
ox  +  hy=c, 

bx-^  ay=-  d, 
re  are  two  places,  a  miles  distant  from  each  other,  from  which  two  persons,  A 
:t  out  to  meet  on  the  road.    A  travels  &  miles  in  c  hours,  aud  B  travels  d  miles 
:s.    How  long  and  how  far  must  each  travel  before  they  meet  ? 

M<  )NTHLY   EXAMINATION. 

November  21>,  \^X — Tmic  allowed^  two  and  a  half  hom-fi. 
ud  the  9tb  term  of  (x  -f  ?/)''.     Write  tlio  square  of  (a  +  />  -f-  c  —  d).    Develop — 

1 

r  tetms  l)y  tbe  Linomial  formula.    Develop— 


[-;]' 


^^teruw;  find  tbe  value  of  this  expression  when  r  is  infinite, 


68         REGISTER   OF   THE   UNITED   STATES   NAVAL   ACADEMY. 

2.  Extract  tbe  square  root  of  1711.059  to  two  decimal  places.  Extract  the  sqas 
of  0.0003715  to  four  decimal  places.  Extract  the  cube  root  of  37.001285  to  fou 
mal  places.  A  whole  number  consists  of  5»  ~  1  figures ;  how  many  figores  are  f 
its  nth  root,  supposing  the  number  to  be  a  perfect  nth  power  f  Supposing  tl 
figure  of  the  root  in  this  case  to  be  1,  what  will  be  the  trial-divisor  for  obtain 
second  figure  f 

3.  Find  tbe  numerical  value  of  each  of  tbe  following  expressions — 

(16)*,       Vl6,       (64)"*,  M    ^  and     ^  (16)M      . 

^(32)-»  ^  ^ 

Divide— 

2»^y"*-  5x^y"'-|-7x*y  ~*-5jc*  y*-h2x*y,*  by    x^  y-4-a;*y  "*+j 

Extract  the  square  root  of—        x-h-l    ~*^l-''^~jp| 

How  may  the  fraction—  —7 tt 

be  reduced  to  an  equivalent  form  in  which  the  denominator  is  rational  f 

4.  Find  the  numerical  value  to  six  decimal  places  of  the  expression — 

l"    y-   ,  given  ^5=1=2.236068 
3  •+-  v5 

Reduce  the  expression — 

(2-f  V?)  (5+  Vb)  (3  4-  Vi) 

(2-^/3)  (^/5-hl)  (^3  +  1) 
to  its  simplest  form. 

6.  Solve  the  equations —  

aVb  —  x  =  hy/a  —  Xj 

Vi-\-a  +  -/x 


SEMI-ANNUAL  EXAMINATION. 

January,  1874.— I7ine  allowed,  five  houn. 

1.  Separate  each  of  the  following  expressions  into  its  simplest  real  factors: 
a*x*  -  h*y*y  x»  -h  y»,  x»  -  y»,  x^  -  lar  4-  88,  4x«  -  34x  +  72,  3a«  +  4  ai  - 

[Had  -  6c)«  -  (a«  -  &a  -  c«  -h  <f«)«|,  x«  4- 1,  x*  4-  2x«  4-  9. 

2.  Show  that  aP  =  1,  and  explain  the  meaning  of  a-**.  What  is  the  greats 
mon  divisor  of  two  or  more  quantities  f  The  least  common  multiple  f  Find  the 
est  common  divisior  of  x^  +  24x  +  55  and  llx<  ■+-  24x>  -^  125. 

1  kAi  ^—  g     ^       X  4-  3a 

'•  ^^^  SFT^i    *^  7x +-9a 

Take       ?.=£ r-on,    ?l±f 

2a^  +  3«X4-jr'    "®°*     a^  -  x« 

Find  the  value  of  the  fraction— 

afg  4.  ax  ~  28 
X*  4-  2x  -  24 

when  X  =  4.    What  limiting  value  does  this  fraction  approach  as  x  1>^^^^ 
nitely  great  T 
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»l%*e  tbe  equation — 

6      **"      c      "'"      a     ""  abo 

fitom  fcheeqnAtionB  ox  +  ^  =  c,  &r  =  d  +  ay,  andx  -i-  y  -\-  z=  a, 
xtraet  the  square  root  of  0.000S6  to  5  decimal  places.    Extract  the  cube  root  of 
1196  to  3  decimal  places.    Find  y  from  the  eqaation 

f»  =  8a«  -  36a»c  -h  1020^^  -  171aV  -h  204a"-c*  -  144ttc»  +  64c«. 
rhat  is  meant  by  the  degree  of  an  equation  f  When  is  an  equation  said  to  be  ho. 
eons  f  What  is  an  indeterminate  equation  f  What  is  an  identical  equation  f 
is  a  root  of  an  equation  f  Prove  that  an  equation  of  the  second  degree  has  two 
uid  only  two,  and  show  to  what  quantities  the  sum  and  the  product  of  these 
ots  are  equal. 

Trite  five  terms  of  the  development  of  (a  ±  ()    .    Write  the  development  of 
!c)*.    Develop  (a  —  2c)*  to  four  terms.    Develop — 

X 


Va»  — x3 

r  terms. 

Multiply  together  (x^  +  1),  (x^  -+-  x  VJ-h  l),and  (x^  - 

xV3  4-1). 

the  numerical  value  of— 

^/3-h  V^ 

Va-  V2 

scimal  places.    Simplify  the  expression — 

3  +  4-/3 

^6  + V2-h  Vb 

olve  the  equations— 

x+2       4-x 

7 

X  -  1        Zc      "" 

3 

X*- 14x2  +  40  =  0 
(7-4  V3)x«  +  (2- V3)x  =  2 

Find  X  and  y  from  the  equations,  jfi  '^y^z=:i  xy  and  x  —  y  =  ^xy. 
i  travelers,  A  and  B,  set  out  at  the  same  time  from  two  places,  P  and  Q,  reepec-t 
and  travel  so  as  to  meet    When  they  meet  it  is  found  that  A  has  traveled  a 
more  than  B,  and  that  A  will  reach  Q  in  6  hours  and  B  will  reach  P  in  c  boon 
they  meet.    Find  the  distance  between  P  and  Q. 

ANNUAL  EXAMIXATIOK. 

May,  1874. — Time  aUowedyfive  hours  ;  ansxcera  to  ten  questioM  required. 

Simplify — 

1  1  1 

{a--b){a-c)  "^  (6-a)(6-c)  "^  (c-a)(c-6) 


and 


^M  the  value  of  the  expression 


x^  —  x^/  -+-  y- 


when 


X    = 


-«-  V  3  +  V  3 
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2.  Solve  the  equations — 

(x  +  a)  (x  +  a  -h  6  )  =  (x  -+-  6)  (x  +  3a) 
afi  +  mx  =  iiy« 


and—  ^       ?4.y  _  1 

3  Solve  the  equations— 

VsJjp-l  +  ^/3x4-10  =    VUxl 
x  +  y  =  aV"Jry 


and— 


4.  Form  the  equation  whose  roots  are  1  =t  V  —  2,  and  2  ±  \/  —  3,  and  find  t1 
tion  whose  roots  are  greater  by  unity  than  those  of  the  resulting  equation.  8( 
equation — 

ic3  -  18x2  +  157a.  -  510  =  0 
by  first  removing  the  second  term.   Transform  the  equation — 

x3  +  5x«  +Sx  -1  =  0 
to  another  wanting  the  third  term.  Divide — 

x«  4-  llx^  +  13x2  H-  15x  +   17  by  x«  -  x^  -  X—  1 
by  synthetic  division. 

5.  Prove  that  the  sum  of  any  (2n  ■+■  1)  consecutive  integers  is  divisible  by  (2 
In  an  arithmetical  progression,  given  d,  7,  and  a,  fiud  a.  In  a  geometrical  pro£ 
given  a,  l,  and  8,  find  r. 

6.  Two  trains,  a  feet  and  h  feet  in  length,  respectively,  move  on  parallel  ra 
uniform  velocities.  When  they  move  in  opposite  directions,  they  are  observed 
each  other  in  c  seconds;  but  when  they  move  in  the  same  direction,  the  fastei 
observed  to  pass  the  other  in  d  seconds.    Find  the  rate  at  which  each  train  mo 

7.  Separate  each  of  the  following  fractions  into  partial  fractions — 

ar«4-3  x«-t-3         .         _««4-3 

and 


X  Cx  -  1)  (X  -  2)  (x  -  3)       (x  -h  1)  (X  -  ly     """*  x^  -  1 
Write  the  development  that  should  be  assumed  in  order  to  separate — 

1 

X  (X  -  1)^  (x^  4-  1)  (x^  -  X  -h  1)^ 
into  partial  firaotions. 

8.  Find  K  from*the  formulas— 

^=   y/s  («  -  a)  («  -  6)  (#  -  c)  («  -  d) 
«  =  |(a4-6-hc-hd) 

Given—  a  =  6.3246,  c=8.5441, 

6  =  7.7459,  d  =5.1961. 

9.  Find  the  modulus  of  the  system  of  logarithms  whose  base  is  7.   Find  x  £ 
equation— 


[^'■- 


Given—  a  =  0.0057(>43,  c  =  1 .0433, 

6=4.5763,  d  =  10.024. 

10.  Solve  the  equation— 

r»- 1536.09=0 
by  Homer's  method,  obtaining  the  root  to  three  places  of  decimals.    Solve  the  J 
Ing  equations,  which  have  a  root  in  common— 

ar»-aar«-16x-l2  =  0. 
ac»-7x^-f   5x-f  13=0. 
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11.  Dednce  Cardan's  rule  for  the  solution  of  cubic  equations,  and  apply  it  to  solve 
the  eqaatioQ — 

ar»-9jc2^28x-34=0. 

GEOMETRY. 

ANTfUAL  EXAMINATION. 

May,  1874. — Itme  allowed^five  hours  ;  aniicers  to  ten  questions  required, 

1.  What  is  meant  by  a  medial  line  t  What  is  the  difference  between  a  trapezium 
aad  a  trapezoid  f  What  is  a  spherical  triangle  f  A  polar  triangle  f  A  tri-reotangular 
trlanji^le  f  Define  cyUndricdl  surface.  What  is  the  significance  and  numerical  value  of 
X  f    The  area  of  a  circle  being  denoted  by  c^,  find  its  radius  and  circumference. 

2.  Prove  that  the  three  perpendiculars  erected  at  the  middle  points  of  the  sides  of  a 
triangle  meet  in  a  point.    Prove  that  the  chord  of  an  arc  of  60*=>  is  equal  to  the  radius. 

3.  Prove  that  the  area  of  a  regular  dodecagon  is  equal  to  three  times  the  square 
described  on  the  radius  of  the  circumscribed  circle.  Denoting  this  radius  by  a,  find  an 
expression  for  the  length  of  the  perimeter  of  the  dodecagon. 

4.  Prove  that  the  sum  of  all  the  face-angles  of  any  convex  polyhedral  angle  is  less 
than  four  right  angles.  State  and  prove  the  theorem  from  which  is  derived  the  formula 
for  the  volume  of  a  triangular  pyramid. 

5.  Find  the  area  in  square  miles  of  a  polygon  formed  by  arcs  of  great  circles  on  the 
surface  of  the  earth,  the  angles  of  the  polygon  being  137o  30',  213^  14'  30",  2i>^  4o'  30", 
111-  ac,  50^  SC,  and  the  radius  of  the  earth  4,000  miles. 

€.  A  rectangle  ABCD  has  its  side  BC  double  the  side  CD,  A  diagonal  is  drawn  and 
a  circle  described  on  ^Z)  as  a  diameter.  The  whole  figure  is  then  revolved  about  AD 
as  an  axis.  It  is  required  to  determine  (1)  the  relation  between  the  volumes  of  the 
three  solids  so  generated— cone,  cylinder,  and  sphere ;  and  (2 )  the  relation  between  the 
surfaces  of  these  solids. 

7.  What  must  be  the  diameter  of  the  bore  of  a  gnu  to  throw  a  shot  similar  to  that 
thrown  by  a  XV-inch  gun  and  of  double  its  weight  ?  Find  the  weight  of  the  XV-inch 
spherical  shot,  supposing  a  cubic  foot  of  iron  to  weigh  450  pounds. 

8.  A  cylindrical  beam  is  30  feet  in  length  and  2  feet  in  diameter.  Find  the  volume^ 
in  cubic  feet,  of  the  greatest  rectangular  beam  that  can  be  cut  from  it,  having  its  ad- 
jacent sides  in  the  ratio  of  2 :  3. 

9.  A  rectangular  parallelopiped  and  an  oblique  prism  stand  upon  a  horizontal  plane. 
The  base  of  the  prism  is  an  equilateral  triangle,  and  its  edges  are  parallel  to  one  of 
the  diagonals  of  the  parallelopiped.  It  is  required  to  find  the  volume  of  the  prism 
and  the  area  of  its  right  section,  having  given  the  sides  of  the  base  of  the  parallelo- 
piped a  and  ft,  and  its  altitude  h,  the  side  of  the  prism  c,  and  edge  d, 

10.  An  element  of  a  right  circular  cone  makes  an  angle  of  60^  with  the  plane  of  its 
hsae.  What  must  be  the  altitude  of  the  cone  in  order  that  its  volume  may  be  equal 
to  that  of  a  sphere  10  inches  in  diameter  f  Compare  the  surfaces  of  the  cone  and 
sphere. 

11.  An  isosceles  triangle,  having  its  base  equal  to  2a  and  its  altitude  to  a,  has  in- 
scribed within  it  a  rectangle,  one  of  whose  sides  is  a.  In  the  portion  of  the  triangle 
between  the  vertex  and  the  rectangle  a  similar  rectangle  is  inscribed,  and  so  on  od  ia- 
^^xivm.    Find  the  sum  of  the  areas  of  all  the  rectangles. 


^EPAnxMEis'T  OF  ein'g-il.ish:  studies,  history,  ^NT) 
OUTLINES  OF  HISTORY. 

SEMI-AXNCAL  EXAMINATION. 

January  29,  1874.—  Time  aUoxced^  five  hours. 
i  numW  marked  with  an  atterink  (•)  may  be  tubgtituted  for  the  tame  number  without  it,  but  forno  other' 
1.  Place,  geographically  and  ethnologically,— I.  Basque.    2.  Breton.    3.  Magyar.    4- 
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Angles  [before  450  A.D.].     5.  Czech.     6.  Bulgarian    [950  A.  D.].     7.  Carthaginian. 
8.  Danes  in  England  [before  1013]. 

2.  (a)  Athens,  (1)  after  the  Persian  wars,  (2)  after  the  Peloponnesian  war. 

(b)  "  The  geographical  nature  of  the  laud  settled  the  history  of  the  Greek  people." 
Explain. 

(c)  133  B.  C.     Three  events. 

(d)  Show  the  connection  between  Augustus,  Charles  the  Great,  and  Francis  II.,  King 
of  Germany.    All  Roman  emperors :  howf 

2.*  (a)  Achaian  League. 

(6)  Explain  the  terms  Tyrant  [ancient  Greece],  Emperor,  Caliph^  Exarch,  Pairkian 
[early  commonwealth].  Patrician  [Pippin].  (Take  last  two  and  any  two  of  the  first 
four.) 

(c)  How  did  Augustus  get  absolute  power  ? 

{d)  **  Christianity  took  different  shapes  in  different  )>art8  of  the  Roman  empire.'^ 
Apply  this  to  the  three  geographical  divisions  under  Constantine. 

3.  (a)  Frankish  empire  of  Charles  the  Great;  French  empire  of  Bonaparte  [1812]. 
Compare:  as  to  (1)  nationality,  (2)  imperial  rights,  (3)  geographical  limits. 

(h)  710,  732, 1453,  1492, 1571.    Connect. 

3.*  (a)  Lotharingia;  boundary  of  kingdom  [843];   modern  name,  (1)  French,  (2*"^ 
German.    Extent  of  modem  province. 
(h)  Laon  and  Paris  [887-987].    Compare  (full  answer), 

4.  (a)  What  was  the  mediseval  theory  of  the  Church  and  the  Empire  ?    What  pt 

Tented  this  theory  from  being  carried  out? 

(b)  How  did  the  feudal  system  affect  forms  of  government  f 

(c)  Show  the  workings  of  the  system  in  France. 

(d)  State  the  claims  of  Anjou  and  Aragon  to  the  throne  of  Naples. 

5.  (a)  Name  the  first  four  Angevin  kings  of  England,  and  tell  how  the  family  oac^csc 
to  the  throne. 

(b)  Peace  of  Bretigny ;  treaty  of  Troyes.     Dates  and  provisions  of  each. 

(c)  What  did  England  keep  at  the  end  of  the  lOO-years'  War  f 
5.*  (a)  1215, 1265 :  connect.    Explain  in  full  the  constitutional  change  accompliab^ 

at  the  second  date.    By  whom  was  it  brought  about  7 

(b)  How  far  did  ecclesiastical  reform  go  under  Henry  VIII.  f 

(c)  Show  the  claims  of  George  I.  to  the  throne  of  England.    (Make  a  table.) 

6.  (a)  Name  the  three  cantons  which  began  the  Swiss  league.  What  were  the  iciir 
tions  of  the  league  with  the  dukes  of  Austria  ?  How  were  these  relations  aeltled  it 
Morgarten  and  Sempachf 

(b)  Name  the  Emperors  from  Rudolf  I.  to  Frederick  III.,  showing  to  what  lineenck 

one  belongs. 
6.*  (a)  State  the  political  and  geographical  changes  in  the  Netherlands  since  IGOl 
(b)  War  of  the  Spanish  Succession ;  war  of  the  Polish  Election ;  war  of  the  Auttrin 

Sacoession.    Points  at  issue  and  results  in  each  case. 

7.  In  the  period  1713-1789,  **  anew  German  power  came  to  the  front  in  Germany,  tad 
it  has  gradually  grown  to  be  the  head  of  Germany,  much  in  the  same  way  aa  W< 
grew  in  England,  Castile  in  Spain,  and  France  in  Gaul.    But  its  rise  did  not,  like  tkt 
rise  of  Russia,  bring  a  race  and  religion  from  the  background  to  the  front."    Explaii 
in  full  all  the  allusions. 

8.  (a)  How  did  Bonaparte  provide  thrones  for  the  different  members  of  his  family  t 

(b)  Four  revolutions :  1789, 1830, 1848, 1851.    State  the  causes  and  character  of  eadL 

(c)  Give  dates  and  results  of  each  of  the  three  wars  in  which  France  has  been  en- 
gaged  since  the  last  of  these  revolutions. 

9.  (1)  8alamis,(2)  Constance,  (3)  Leipsic,  (4)  Plassey,  (5)  Clermont,  (6)  NoTara,{T) 
Tilsit,  (8)  Belgrade,  (9)  Gothland,  (10)  Metz.  Give  geographical  position,  and  point  of 
historical  importance.    (Take  six.) 


/ 


/ 
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ENGLISH  GRAMMAR. 

SEMI-ANNUAL  EXAMINATION. 

January  2C,  1874.— Jim«  allowed^  five  hours. 
I. 
1.  Give  the  sabdivisions  of  the  family  of  languages  to  which  English  belongs,  and 
itate  the  laDgnages  comprised  in  each  group. 
2:  What  are  the  tests  of  kinship  in  related  languages  T 

3.  Explain  the  terms  British,  Saxon,  English,  afts  applied  in  the  VI.  century.    Com- 
ment on  the  term  Anglo-Saxon. 

4.  Show  why  inflexions  are  lost  in  the  development  of  a  language. 

IL 

1.  "  Close  likeness  to  Scandinavian  dialects  is  to  be  fouud  in  Northern  English ;  close 
likeness  to  Frisian  dialects  in  Southern  English.'*    Why  t 

2.  In  what  fonr  ways  did  Latin  exert  an  influence  over  the  English  language  ? 

3.  How  and  when  did  the  Provencal  influence  English  ? 

4.  What  were  the  four  dialects  of  the  langue  d'Oil  f 

III. 

1.  ''The  Northmen,  who  became  Frenchmen  in  France,  became  Englishmen  in  En- 
gland.^   Explain  and  illustrate. 

2.  Why  is  English  rich  in  synonyms  f    Give  examples. 

3.  What  was  the  character  of  the  words  introduced  by  the  Norman-French  f    How 
did  they  come  to  be  introduced  f 

IV. 

1.  Define  auxiliarjf  verhf  syntax^  adjective,  root,  inflexion,  absolute  superlative. 

2.  Inflect  the  noun  eage  [eye],  giving  forms  of  the  XI.  century,  of  the  XIV.  century, 
and  of  modem  English. 

3.  Give  the  distinguishing  marks  of  the  fonr  declensions.    Which  of  them  is  most 

common  f    Why  f 

V. 

1.  Explain  the  formation  and  etymological  force  of  nearer,  lady,  gentle. 

2.  ninstrate  the  gradual  loss  of  inflexions  in  English  by  the  case  of  the  ac\jective 
^6da  [good].    (O.  E.  inflexions  in  full.) 

3.  Discuss  the  theory  that  the  possessive  case  of  nouns  is  formed  by  the  elision  of 
the  possessive  prononn  hi». 

4.  Comiuure  old,  tidy,  shy. 

1.  Give  all  the  inflected  tense-forms  of  the  verb  to  love   [lufian^,  iu  the  indicative 
mood,  in  the  three  stages  of  English  inflexion. 

2.  Give  the  three  successive  forms  of  the  past  participle  of  the  same  verb. 

3.  Explain  the  formation  of  any  four  of  the  following :  Outlaw,  grapple,  hillock,  glad- 
•OBie,  mankind,  sweeten,  liquefy,  rookery. 

4.  Give  the  history  of  the  terminations  in  the  following :  Dorchester,  songstress,  riches, 

onlir,  knotcn,  lent. 

VII. 

"  T^u^^  justice  be  thy  plea,  consider  this. 
That  in  the  course  of  justice,  none  of  us 
Should  see  salvation  ;  we  do  pray  for  mercy, 
And  that  same  prayer  doth  teach  us  all  to  render 
The  deeds  of  mercy.    I  have  spoke  thus  much 
To  v^i^ute  the  justice  of  thy  plea ; 
"Wbicb.if  thou/o2tofr,  this  strict  court  of  Venice 
."^  Mutt  needs  give  sentence  Against  the  merchant  here.'* 

Explain  etymologically  and  syntactically  the  words  in  italics. 
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vm. 

"  Strike,  as  thon  didst  at  Ctf5sar;  for  I  know 
When  thoa  didst  hate  him  worst,  thoa  lovedst  him  better, 
Than  ever  thon  lovedst  Cassins.^ 
Analyze. 

IX. 
"  Now  of  my  own  accord  snch  other  trial 
I  mean  to  show  yon  of  my  strength  :  yet  greater, 
As  with  awuise  Bkall  itrike  all  who  behold.*' 
Explain  the  construction  of  the  words  in  italics. 

X. 
Give  the  principal  parts  of  all  the  verbs  in  the  above  extracts,  designating  the  001 
jngation  (weak  or  strong)  to  which  each  belongs,  and  explaining  peculiarities  of  fo 
mation. 

ENGLISH  LESSONS. 

ANNUAL  EXAMINATION. 

2kLkY  23,  1874.— Tiiiw  allowed,  firt  kour$. 
I. 

1.  How  is  the  meaning  of  a  word  ascertained  by  induction  ? 

2.  How  is  it  ascertained  by  deduction  f 

3.  Show,  with  instances,  the  danger  of  trusting  entirely  for  the  meaning  of  a  ^or 
to  a  knowledge  of  its  roots. 

4.  What  are  synonyms  T 

5.  Take  as  illustrations  any  three  synonymous  words,  and  show  by  the  method  4 
elimination  the  difference  in  meaning. 

II. 

1.  "To  increase  one*s  vocabulary  does  not  always  imply  increasing  the  number  < 
one's  notions/'    Show  this. 

2.  Explain  generalizing. 

3.  What  are  hybrids,  and  what  rule  for  the  formation  of  words  dd  they  violate  ? 

4.  State  Grimm's  law,  and  account  for  its  existence. 

5.  Name  the  six  laws  of  linguistic  change,  and  give  an  illustration  of  each,  showin 
from  the  etymology  of  the  word  how  the  law  applies. 

III. 

1.  Show  that  impassioned  prose  may  approximate  to  the  (a)  metre,  (h)  brevity,  0 
poetry.    In  what  point  does  the  best  prose  of  this  kind  keep  itself  distinct  from  poetry 

2.  When  are  poetic  quotations  and  periphrases  admissible,  and  when  not  ? 

3.  What  is  the  fault  ofjine  writing,  and  how  is  it  to  be  avoided  f 

4.  Distinguish  between  a  long  ennmerative  sentence  and  a  long  complicated  sei 
tence. 

5.  What  is  a  heterogeneous  sentence  f  Wherein  consists  the  difficulty  of  anderstani 
ing  it  ? 

^  IV. 

1.  What  is  an  antithetical  style?    What  are  its  advantages? 

2.  Explain  the  three  forms  of  personification. 

3.  Show  that  implied  metaphor  is  the  basis  of  a  great  part  of  language. 

4.  Explain  hyperbole. 

5.  Give  the  laws  regulating  the  formation  and  employment  of  metaphors. 

V. 

1.  What  is  the  aim  of  scientific  composition  ? 

2.  How  is  uniformity  of  arrangement  carried  out  in  the  different  kinds  of  scieoti£ 
writing  f 

3.  What  considerations  are  excluded  from  didactic  composition,  and  why  are  th«? 
excluded? 
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i  What  are  the  characteristics  of  imaginative  literature  f 

5.  Name  and  classify  the  different  kinds  of  incidents  which  are  said  to  he  interest- 
ing, io  themselYes  or  indirectly. 

VI. 

1.  Explain  the  sources  of  knowledge,  and  the  corresponding  sources  of  error. 

2.  What  is  meant  hy  induction  through  enumeration  f 

3.  Why  is  experiment  necessary  to  induction  ? 

4.  Show  how  experiment  can  prevent  the  error  |>08^  hoCf  ergo  propter  hoc, 

5.  Explain  the  character  and  force  of  the  argument  from  analogy,  in  predicting  the 
recorrence  of  natural  phenomena. 

vn. 

1.  Explain  the  terms  proposition ,  middle  term,  ayllogiam,  distribution,  ignoratio  elenchif 
^g'^ng  the  question. 

^  What  are  universal  propositions?  Propositions  of  identity  f 

3-  Explain  the  process  of  definition  as  compared  with  description.  What  are  provis- 
ionil  definitions? 

^  Explain  the  difference  hetween  essentials  and  accidents, 

5-  What  is  meant  hy  mathematioal  certainty  f 


VIII. 


I         1-  Speaking  of  Rome  in  the  time  of  the  empire,  Merivale  says,   "The  shadowy  phan- 
^n»  of  the  Republic  continued  to  flit  before  the  eyes  of  Caesar.    There  was  still,  he 
apprehended,  a  germ  of  sentiment  existing,  on  which  a  scion  of  his  own  bouse,  or  even 
*  stranger,  might  boldly  throw  himself,  and  raise  the  standard  of  Patrician  independ- 
ence.^   Criticise  this. 
•  '*  The  wine  of  life  is  drawn ;  and  the  more  lees 
Xs  left  this  vault  to  brag  of." 
"^^l^and ;  point  out  the  fault  in  brag. 
•  **  They  would  free  us  from  the  yoke  of  error."    Expand. 
^  A.  raging  storm.    A  cruel  disaster.    A  dying  lamp.     The  force  of  sympathy.    I 
*^  ^*i^  point.    A  rigid  system  of  trade.    It  is  high  time. 
SUo^  how  analogy  has  given  rise  to  these  expressions. 

IX. 

*•    **  Hunger,  g^unt  and  famine-eyed."    Explain  the  figure, 
ti.  *«  Where  we  are, 

There's  daggers  in  men's  smiles ;  the  near  in  blood. 
The  nearer  bloody."    Explain. 
^*  ^'  Some  schooners  have  three  masts ;  oceau-steamers  are  not  schooDers."    Conclu- 
MoJi  ?    Draw  diagram  and  explain. 

^'  "All  cyclones  are  dangerous  to  ships;  some  storms  are  cyclones."    Conclusion  f 
^raw  diagram  and  explain. 

X. 

1.  "Everything  which  obstructs  the  free  course  of  justice  deserves  the  reprobation 
Of  the  virtuous.  There  are  modes  of  enforcing  the  letter  of  the  law  which  obstruct 
the  strict  course  of  justice."    Conclusion  T    Draw  diagram. 

2.  Convert  the  following  propositions  :  "All  horses  are  animals."  "All  men  are  en- 
dowed with  reason."  "No  honest  men  are  unjust."  "No  frigate  is  an  iron-clad." 
**  General  Grant  is  President  of  the  United  States."  State  the  character  of  each  pro- 
iKMition. 

3.  A  member  of  Parliament  advocated  the  passage  of  a  certain  bill  under  discussion. 
He  was  followed  by  a  member  of  the  opposition,  who  proved  conclusively  that  the  last 
measures  brought  forward  by  the  government  had  been  attended  witli  dVaaatiow^  t^- 
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suits.    In  consequence  of  his  8i>eech,  several  members  changed  their  minds,  and  voted 
against  the  bill.    Discuss  the  cause  of  their  change. 
4.  A  and  B  arguing  at  an  election : 

A.  You  ought  to  be  ready  to  follow  Gladstone's  leadership. 

B.  Why? 

A.  Because  his  ideas  of  reform  are  the  correct  ones. 

B.  But  how  do  I  know  that  they  are  correct  f 

A.  You  surely  cannot  doubt  their  correctness,  when  they  have  such  a  high  authority 
as  Gladstone. 
Criticise  the  reasoning. 


DEP^RXME>CX    OF-    MODKRIN-    IL.^:N-GHJA0ES. 
FRENCH. 

ANNUAL  EXAMINATION. 

May,  li?74.— Specimen-questions. 
Translate  into  French : 
Who  has  silk  velvet  T 
The  hatter  has  silk  velvet  and  a  silk  hat. 
Has  your  brother  that  lady's  umbrella  f 
Are  you  more  attentive  than  your  sister's  husband  ? 
I  am  not  so  attentive  to  ladies  as  he  is. 
Has  your  gardener  many  good  vegetables  this  year  ? 
Yes,  sir,  he  has ;  but  not  so  many  as  ^ast  year. 
What  day  of  the  month  is  to-day  ? 
I  believe  it  is  the  sixth. 
How  old  is  your  brother-in-law  T 
He  is  fifty  years  old. 
Does  your  companion  like  reading  T 
My  companion  does  not  like  reading. 
What  is  the  Irishman  going  to  do  ? 
He  is  going  to  teach  music. 
Will  you  send  my  letter  to  him  to-morrow  T 
I  will  send  it  to  yon  to  read  first. 
Does  your  family-physician  understand  French  ? 
He  knows  French,  English,  and  German  very  well. 
Have  you  what  you  want  T 
We  have  not  always  what  we  want  or  wish. 
Whose  hat  is  that  in  your  room  f 
Conjugate  all  moods  and  tenses  of  the  verbs  avoir  and  dtre. 

ORAL  EXAMINATION. 

Name  the  different  accents  employed  in  French. 
Give  the  French  alphabet. 
Are  final  consonanta  pronounced  in  French  7 
What  do  you  understand  by  h,  mute  or  aspirate  f 
How  many  articles  are  there  in  French  f 

What  occurs  when  the  article  precedes  a  wonl  beginning  with  a  vowel  f    With  I     ^ 

mut«  f  ] 

How  many  genders  are  there  f 
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It  there  any  role  for  distiDgaiBhing  gender  f 

Give  the  mlee  goTeming  the  contraction  of  the  article. 

Which  18  put  first  in  French,  the  poesessor  or  the  object  possesaed  f 

Ei^lain  what  is  meant  by  '^  a  partitive  sense.'' 

How  are  sentences  made  negative  f 

Give  all  the  idioms  formed  with  avoir. 

If  a  noon  is  taken  in  a  partitive  or  a  general  sense,  wbat  commonly  precedes  it  f 

Name  the  demonstrative  pronouns,  and  tell  what  positions  they  occupy. 

Snppoaing  that  any  difference  exists  between  this  and  tkatf  how  is  the  difference 
expressed  in  French  f 

How  is  the  plaral  of  nonns  formed  7 

Bo  adjectives  follow  the  same  rule  f 
1     How  many  ooigagations  are  there  f    Give  the  terminations  of  each. 
L     Explain  the  nse  of  en, 
i     Qive  the  cardinal  numbers  firom  10  to  65. 
1     Which  is  correct,  U  anie,  or  Fimze  f 
1     Conjugate  the  verbs  fairef  aUer,  and  dire. 
I     CnmrNiiioii  in  ehnple  pkraeee. 


THIRD  €1.A«9. 

PRACTICAL  SEAMANSHIP. 

Oral  examination,  specibisn-qurstions,  Mat,  1874. 

I. 
!•  Deseribe  hawser-laid  rope. 

^  Mike  a  log  line.    State  how  the  length  of  a  knot  is  ascertained. 
•^  Ht  No.  1  pair  of  lower  shrouds. 
^  Beere  and  set  up  flying-Jib  and  royal  stays. 
^  fieeve  a  cros^ack  brace. 

6.  SlMot-ancbor  in  scow  alongside ;  stow  it. 

7.  8hip  heads  ENE.  ^  E.  on  port  tack ;  how  will  she  head  on  starboard  tack  f 

n. 

^  Deseribe  the  manner  of  straight-pointing  a  roi>e. 
^  I>e8cribe  a  gun-tackle  purchase ;  state  its  use  and  the  power  gained. 
^  State  in  what  order  the  rigging  goes  over  the  fore-topmast-head, 
i  Big  purchase,  and  get  over  whole  topa. 

5.  fieeve  main  bowline. 

6.  Stow  a  jib. 

^'  Ship  heads  NW.  by  W.  i  W.  on  starboard  tack ;  how  will  she  head  on  port  tack  T 

in. 

1-  Describe  shroud-laid  rope.     State  its  nse. 

2.  Describe  a  log-line  and  time-glosses. 

3.  Fit  mast-head  pendants. 

4.  Send  aloft  and  cross  a  topsail-yard. 

5.  Keeve  a  fore-topsail  brace. 

6.  Transport  a  sheet-anchor  from  waist  to  bow. 

7.  Ship  heads  N.f  £.on  the  port  tack ;  how  will  she  head  on  the  starboard  taokf 
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IV. 

1.  How  is  wire  rope  made  f 

2.  Describe  a  groand-log.    State  its  use. 

3.  Measure  for  each  pair  of  lower  shronds,  in  their  order. 

4.  Send  aloft  and  rig  a  topniast-stndding-sail-boom. 

5.  Reeve  a  fore-brace. 

6.  Describe  yard-tackles,  triatic-stay,  mast-head  pendant,  tackles,  and  a  winding, 
parchase.    State  how  they  are  applied. 

7.  Ship  heads  N£.  by  E.  i  E.  on  port  tack ;  how  will  she  head  on  the  starboard* 
tackf 

V. 

1.  How  are  Spanish-foxeH  made  ?    State  their  nse. 

2.  Fit  a  single  Spanish-burton.    State  the  power  gained. 

3.  Measure  for  and  fit  mizzen-royal  stay. 

4.  Rig  whips,  send  aloft  and  place  lower  stays,  and  reeve  laniards. 

5.  Reeve  spanker-sheets. 

6.  Name  and  describe  the  different  parts  of  an  anchor. 

7.  Ship  is  running  4  points  free,  on  port  tack,  wind  NNE. ;  how  does  she  head  f 

VI. 

1.  How  is  a  stopper  clapped  on  a  fall  f 

2.  What  is  houseline  f    Marline  f    Spun  yam  f 

3.  Describe  a  bowsprit  and  its  rigging,  (iron  work.) 

4.  Hoist  in  lower  masts,  all  preparations  having  been  made. 

5.  Reeve  main-topgallant  bowline. 

6.  Make  preparations  for  bending  a  topsail. 

7.  Ship  heads  SSW.  i  W.,  wind  on  starboard  quarter,  (4  ]M>int8 ;)  how  will  she  httA 
when  brought  by  the  wind  on  the  other  tack  f 

vn. 

1.  Make  a  short  splice. 

2.  How  are  soundings  called  ?    Call  4, 7, 10, 8, 3,  and  13  fathoms,  respectively. 

3.  Measure  for  and  fit  mi zzen- topmast  stay. 

4.  Point,  rig,  and  rig  out  a  flying-jib-boom, 
f).  Reeve  a  fore-royal  brace. 

6.  Get  the  anchors  off  the  bow. 

7.  Ship  heads  ESE.  i  E. ;  a  sail  is  reported  on  the  starboard  beam ;  how  does  it  bearf 

VIII. 

1.  Make  a  stndding-sail-halyard  bend. 

2.  In  hoisting  a  weight  with  a  tackle,  which  part  of  the  fall  bears  the  most  straia^ 
Why? 

3.  Measure  for  and  fit  jib-stay. 

4.  Reeve  topgallant  mast-rope  and  fid  topgallant-masts, 
f).  Reeve  a  topsail  lift. 

G.  Name  and  describe  the  difierent  stoppers  used  in  connection  with  a  cbain-eaUef 
and  Htate  bow  they  are  applied. 
7.  Ship  heads  ESE.  f  £.  on  port  tack  ;  how  is  the  wind  ? 

IX. 

1.  Bend  two  hawsers  together. 

2.  What  is  meant  by  a  **  thoronghfoot  '*  in  a  tackle  ? 

3.  Measure  for  and  fit  mizzen-topmast  backstays. 

4.  Jib-lK)om  pointtHl ;  rig  it,  reeve  heel-rope,  and  rig  out. 

5.  R<»eve  a  lower  lift. 

G.  Describe  the  manner  of  surging  a  cable. 

7.  Ship  heads  ESE.  |  E.  on  starboard  tack ;  how  is  the  wind  T 
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X. 

1.  Hake  a  long  splice. 

2.  How  is  a  hand  lead-line  marked  and  fitted  ? 

3.  Measure  for,  and  fit  fore-topmast  backstays. 

4.  Place  royal  rigging  on  fnnnel  on  deck,  send  it  aloft,  and  place  it. 
5i.  Beeve  a  main  royal  brace. 

6.  Secure  an  anchor  for  sea. 

7.  Ship  heads  N.  by  £.  i  E.  on  port-tack ;  how  will  she  head  on  starboard-tack  ? 


DEr-A.RTlVIENT    OF    ORDNANCE     A.ND    OUNNKRY. 
ORDNANCE   INSTRUCTIONS. 

SEMI-ANNUAL  EXAMINATION. 

January  26, 1874.— Tinif  allowed,  four  hours, 

1.  Station  a  gan's  crew  of  sixteen  men  and  a  powderman  at  a  broadside  gnn,  and 
sUte  what  stations  are  omitted  in  redncing  to  fourteen,  twelve,  and  ten  men,  respect- 
iTely. 

2.  Cast  loose  and  provide  a  broadside  gun  of  sixteen  men  and  a  powderman. 

3.  Sponge,  load,  and  shift  breeching. 
I       4.  Shift  right  truck. 

I      S.  Station  twenty-four  men  and  a  powderman  at  an  11-inch  pivot-gun. 

I     6.  Give  rules  for  division  of  men  at  guns,  for  boarders,  riflemen,  pumpmen,  firemen, 

ft  Mid  sail-trimmers. 

1     7.  Shift  pivot. 

I    8.  What  are  the  charges  ibr  an  8-inch  gun  f    What  for  a  9-inch  gun  f 

9.  How  is  a  broadside  gun  thrown  overboard  f 

10.  What  precautions  are  observed  when  the  crew  is  suddenly  called  away  fh>m  a 
{u  which  is  caAt  loose  f 

11  Name  the  inspecting  instruments  for  examining  guns  and  explain  their  uses. 
1^  House  a  lower-deck  gun. 


STEREOGRAPHIC  PROJECTIONS. 

MONTHLY  EXAMINATION. 

November,  1873. — Time  allowed,  two  and  a  half  hours, 
!•  What  is  a  line  of  measures  f  Prove  that  in  stereographio  projections  of  the 
iphere  the  distance  of  the  projection  of  any  point  from  the  centre  of  the  primitive 
ciicleis  a  tan  ip,  where  a  denotes  the  radius  of  the  sphere,  and  p  the  polar  distance  ( f 
^e  point.  Deduce  the  corresponding  expression  for  orthographic  projections.  Explain 
tte  term  suhcontrary  section,  and  prove  that  the  subcontrary  section  of  an  oblique  cone 
vith  a  circular  base  is  a  circle. 

2.  In  what  case  does  the  projection  of  a  circle  become  a  straight  line  T    What  im- 
^iTtant  property  has  this  straight  line  f  Prove  that  in  stereographic  projections  of  the 
;  sphere  the  angle  between  any  two  arcs  is  equal  to  the  angle  between  their  projections. 
Tbe  projection  of  one  pole  being  given,  show  how  to  project  the  other  pole,  and  give 
^e  reasons  for  the  construction. 
3.  Project  a  small  circle  whose  polar  distance  is  30^,  (1)  when  the  inclination  of  the 
«ttt\e  is  a- ;  (2)  when  it  is  30*^  ;  (3)  when  it  is  90-'  ;  (4)  when  it  is  105°. 
4.  Project  a  spherical  triangle  and  its  polar  triangle,  having  given:  a,  45^ ;  6, 6(F  ;  C, 
^~'  ^Take  the  angle  C  at  the  center  of  the  primitive  circle). 
',     5.  Project  the  astronomical  triangle,  given  Z=30o  N.,  d=.30ON.,  ^=45°,  (1)  on  the 
;  li\&ne  of  the  horizon;  (2)  on  the  plane  of  the  prime  vertical ;  (3)  on  the  plane  of  the 
.  aendian:  in  each  case  the  point  M  to  be  west  of  the  meridian. 
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SPHERICAL  TRIGONOMETRY. 

MONTHLY  EXAMINATION. 

January  2, 1874.— Time  allowed^  two  and  a  half  hours. 

1.  Apply  the  formala  Bin^  J  = to  the  astronomical  triangle  to 

X,  *,  and  p  being  given. 
Given  X, 

d,     6<5  ir  30"  S.  ^Findf. 


X,   430  SO'  15"  N.^ 
d,     6<5  11'  30"  S.  >Fii 
*,    220  29^  30"      J 


2.  Given  J,  140°  38'  45" 
J?,   420  33'  30"       ^Find  a  and  C. 

c,  1290  21'  15" 

3.  Given  A,   47°  26'  30"      -) 

Bj  1270  ac  45"       VFind  C  and  6. 
a,   300  13'  45"      J 

4.  Given   «,    2^   37"  25»      ) 

d,  18°  20'  30"  N.  VFind*. 
X,    40^  35'  45"  N.J 

5.  Given  I,    1»»   69»  58-      \ 

d,    150  00'  45"  8.  VFindX. 
*,    60°  00'  30"       J 
Make  a  stereographio  projection  of  this  triangle  on  the  plane  of  the  eqaator, 
only  given  parts  in  the  constmction. 

PLANE  TRIGONOMETRY. 
sbmi-annual  examination. 
January,  1874. — 7%me  allowed,  five  houre, 
1.  What  is  the  sine  of  an  angle?   The  versed  sinef  The  tangent?   What  a 
limiting  valaes  of  each  of  these  fanctions  f    Show  how  the  log  sin  or  log  tan  of  i 
angle  may  be  found.    Apply  this  method  to  find  log  cot  11'  30".    Prove  the  foil 
formulas: 

sin'  X  -f  cos«  x  =  l 

1  +  tan«x=8ec<x 
What  rule  is  to  be  followed  in  taking  from  the  tables  the  logarithms  of  the 

nometric  ratios  of  the  angle  I  -^  +  y>  In  being  any  whole  number  T  What  is 


by  the  natural  sine  of  an  angle  f 

2.  What  is  a  logarithm  f  A  common  logarithm  ?  A  Naperian  logarithm  f  Ho 
the  Naperian  logarithm  of  any  number  be  found  from  a  table  of  common  logarii 
What  quantities  have  negative  logarithms  f  What  quantities  have  no  logarii 
Find  the  number  whose  logarithm  is  —  (0.37568).  How  is  such  a  logarithm  u 
written. 

When  is  a  quantity  said  to  be  a  function  of  another  quantity  f  When  an  e: 
function,  and  when  an  implicit  function  ? 

3.  Find  X  from  the  formula— 

_    sin  a  COB  &  tan  c  tan  d  sec  0 

having  given — 


tan/cos^sin  h 

a, 

-31<5  30' 

>, 

2170  20' 

Cf 

1310  15' 

* 

4ieP  29* 

«» 

899  45'  30" 

/, 

3370  45' 

0f 

90O    3' 

K 

7839    6' 

4.  Deduce  ezprMiioDa  Ibr  the  sine,  oodne,  and  tangent  of  (x  ±  y ). 
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5.  Wli«l  ig  mettxii  hj  the  exfiranioii  ■  =8in-*x  f   Given  x  =  S^ffind  the  ralae  of  m  in 
terms  of  ?r  in  each  of  the  following  eqnationB : 

1  X 

4 

m  =tan->- 
•z 

«  =  versin— *x 

Given  »=itan-^Zy  find  an  expression  for  sin  2  ■  in  terms  of  x. 

Find  the  numerical  valnes  of  the  sine,  cosine,  and  tangent  of  ^  without  using  the 

tables  and  simply  indicating  the  square  roots. 
&  Find  ■  firom  the  equation — 

ii  =  Un-»  i  +  tan-»  i  J-  tan-»  ^, 
Given  coeec  2  x  —  sin  2  x  =  tan  x,  find  an  expression  for  sin  x. 
[     7.  What  precept  is  to  be  employed  in  the  solution  of  plane  right  triangles  T 
I     Prove  that  in  any  plane  triangle — 
1  a-f  ft_tani(J-hB) 

^    ladthat— 

a«  =  ft24.c2  —  25rcosJ 

8.  Deduce  an  expression  for  sin-  ^  J  in  an  oblique  triangle.  Write  expressions  for 
eofi^Hftan^i  J,  audiL. 

9.  Given— 

e.  2.7l^'3 
g,  4.r>n7-2 
X,  3.*M>41 

7T,    3.1416 

find  K  from  the  equation — 

-1- 
m  =  e^    * 

10*.  A  ship  was  sailing  SW,  at  the  rate  of  10  miles  an  hour.  At  9  a.  m.  a  light-hoose 
'  ten  88W.  and  at  11  a.  m.  the  same  object  bore  £.  by  N.  How  near  to  the  light-house 
tid  the  ship  pass  T 

10*.  Two  hills,  AB  and  AC,  rise  from  the  same  point.  The  inclination  of  J C  to  the 
htixtm  is  a,  and  that  of  ^fi  is  ^.  At  a  point  a  feet  from  ^  on  JC,  the  angles  of  ele- 
ntion  of  the  bottom  and  top  of  a  vertical  object  on  the  top  of  the  other  hill  are  a^ 
ttd  ^1  nspectively.  Dednoe  a  formula  by  which  x,  the  height  of  the  object,  may  be 
bond  when  a,  oi,  /?,  /?i  and  a  are  given.    Also,  find  x,  having  given  the  values — 

a,    »P  15' 

a„  37^  30' 

/?,    55^  30' 

^„  :w^  45' 

a,  128  feet 

SPHERICAL  TRIGONOMETRY. 

SEMI-AXNTAL  EXAMINATION'. 

January,  1874. — Time  allowedf  Jite  hottm, 

1.  Ennnciate  and  prove  the  two  fundamental  theorems  of  spherical  trigonometry. 
Apply  the  formula  obtained  in  each  case  to  the  polar  triangle. 

2.  Dednc^  directly  from  the  fundamental  theorems  all  the  formulas  used  in  the  so- 
htion  of  spherical  right  triangles.  Show  how  all  these  formulas  may  be  conipre- 
tended  under  two  simple  rules. 

3.  Deduce  an  expression  for  cos^  ^  J  in  an  oblique  spherical  triangle,  and  apply  the 
'Hnlt  to  the  polar  triangle. 

4.  AM«uniing  the  formula— 

tan2  }A  =  ^"J!  ":  ^l^*"-  ^*  _-_£;} 
sin  H  bin  {9  —  a) 

^g^Qce  the  second  and  foprth  of  Napier^s  analogies. 
6  N  A 
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5.  In  a  spherical  right  trianj^lo,  a  =  lir>o  2V  30",  h  =  165^  3:V  25";  find  the  otb« 
partH.  What  is  a  quadrantal  triangle^  and  how  arc  the  forinalas  for  it«  solatton  d* 
rivwl  ? 

r>.  J  =  IIC^  20'  30",  7?  ==  78^  2y  30",  c  =  48°  30'  30".    Find  C  and  6. 

7.  Given  <  =  2''  35"  28-,  /f  =  13=^  5'  30"  N.,  /.  =  :I0^  20'  30  "  S.,  find  *  and  Z 

S.  A  =  45-^,  7?  ^  105^,, a  =  45^  30' ;  find  C  and  fr,  and  make  a  projection  of  the  tri- 
ant^le,  nning  only  given  partH  in  the  conBtruction. 

9.  Find  Z  when  h  =  44-  5'J'  30",  d  =  30^  OZ'  10"  N.,  and  L  -^  29^  45'  30"  N.  Maka 
a  projection  of  this  triangle  on  the  plane  of  the  meridian,  using  only  giveu  parte  !■ 
the  construction. 

ANALYTICAL  GEOMETRY. 

MONTHLY  EXAMINATION. 

Fkbritary  14,  l':<74. — Time  allowed,  two  and  a  half  hours. 

1.  Construct  the  locus  of  each  of  the  equations  y  —  2x  -f-  2  =  0, 

and  r-  -+-  if^  -^  lOr  —  Sy  =  2:i  on  the  same  axes  (unit,  i").    Find  the  co-on1inat«s  of  tlie 
centre  of  the  curve  and  the  co-ordinates  of  the  points  of  int'ersection  of  the  two  loci 

2.  Construct  the  locus  of  the  ecpiation  9</^  -h  Gxy  -+-  3Sy  +  jc^  4-  4ir  —  lOS  =  O(ooit, 
}").    Find  what  this  equation  hecomea  when  the  origin  is  mived  to  the  point  (0,  —  6). 

Through  what  angle  must  the  axes  he  revolved  in  order  that  a  diameter  may  be  par- 
allel to  the  axis  of  A'  ? 

3.  Constnict  the  locus  of  the  equation  64.v-  4-  l()Jry  —  IGO^  —  24r-  +  fcOx  -h  200  =  0 
(unit,  i");  and  find  the  co-onlinates  of  the  centre. 

4.  Construct  the  locus  of  the  equation  36y^  —  24xy  +  29r2  —  180  =  0  (uuit,f' );  u4 
find  what  the  equation  hecomes  when  the  axcts  are  revolved  through  cos— »|. 

5.  What  locus  is  represented  hy  the  equation  x  =  yfhy  r  =  10fby^=  tan"*  ^Jf 
De<1uce  the  equation  to  the  straight  line  in  terms  of  ita  intercept  ou  the  axis  off 
and  the  direction-ratio.  Deduce  the  equation  to  the  straight  line  in  terms  of  the  io(fl^ 
cepts.    Find  the  angle  between  the  two  lines  4^  —  3j;  -^  7  =  0,  and  3^  —  4x  -h  9  =•• 

MONTHLY  KXAMINATION. 

April  24,  1874.— Time  allowed,  two  and  a  half  houn. 

1.  Define  the  cardioidef  the  lemnhcata^  the  cissoidf  and  the  conchoid.  Deduce  the  W^' 
angular  equation  to  the  latter,  and  thence  the  polar  equation.  Show  by  sketches  tb^ 
difi*erent  forms  this  curve  may  assume. 

2.  Two  fixed  lines  make  an  angle  a  with  each  other.  A  line  of  fixed  length  mora* 
with  one  of  it«  extremities  in  each  of  the  fixed  lines ;  taking  these  fixed  lines  m  axc^f 
deduce  the  equation  to  the  locus  of  a  point  on  the  moving  lino,  the  distances  of  tb^ 
point  from  the  ends  of  the  line  being  a  and  b, 

3.  Define  the  common  cycloid  and  the  curtate  9nd  prolate  cycloids,  and  make  a  sketcl^ 
of  each.    What  is  an  epi-cycloid  T  a  hyiK>-cycloid  T    Deduce  the  equation  to  tbecoi^ 

mon  cycloid.    Make  a  sketch  of  the  locus  of  the  equation  y:=a  ver  sin  -  ;  what  is  tM 

a 
locus  called  T 

4.  Find  the  locus  of  the  point  in  which  the  perpendicular  from  the  center  of  s0 
equilateral  hyperbola  upon  a  tangent  meets  the  ordinate  to  the  point  of  contact.  Fio' 
the  locus  of  the  point  in  which  the  perpendicular  from  the  vertex  of  a  parabola  npoo 
a  tangent  meets  the  ordinate  to  the  point  of  contact. 

5.  Trace  the  locus  of  each  of  the  following  equations:  (1)  y^  =  a*  (jr«  -  x*) : 
(2)  y»  =  ojc*  -  jc9 ;  (3)  r  =  a  cos  2  e. 

annual  EXAMINATION. 

May,  1874.— Time  aUouredjfive  hour$,  i 

1.  Find  the  equation  to  the  circle  passing  through  the  three  points  (—  3,9),  (— i^)- 
and  (—  10  2),  its  ra«lius,  and  the  co-ordinates  of  its  centre.    Find  the  eqoatioof  tt 
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)  straight  lines  joining  these  points,  and  the  angles  and  area  of  the  triangle  so 

med. 

L  Give  a  general  definition  of  a  conic.    Define  the  hyperhola,  and  deduce  its  rect- 

igular  equation  in  it«  simplest  form.    Show  what  this  equation  hecomes  in  terms  of 

ind  e,  wbvi  the  origin  is  taken  at  the  right-hand  focns.    Discuss  the  result,  giving 

fferent  valnea  to  e,  and  illustrate  hy  diagrams. 

3.  Deduce  the  equations  to  the  tangent  and  normal  to  the  ellipse  in  terms  of  the 
leetion-ratio,  and  also  in  terms  of  the  co-ordinates  of  the  point  of  contact,  (xi,  yi)» 
'ednce  expressions  for  the  suhtangent  and  subnormal. 

4.  Define  diameter  and  ooi^ugate  diameters.  Deduce  the  equation  to  the  parabola, 
aldng  for  axes  any  diameter,  and  the  tangent  at  its  vertex. 

5.  Find  the  locus  of  the  foot  of  a  perpendicular  let  fall  from  a  focus  of  the  ellipse, 
ipon  a  tangent ;  of  the  intersection  of  perpendicular  tangents  to  the  hyperbola ;  and 
»f  the  foot  of  a  perpendicular  let  fall  from  a  point  in  the  circumference  of  the  circle 
ipon  the  tangent. 

6.  Explain  what  is  meant  by  the  eccentric  angle,  and  show  how  the  eccentric  angle  of 
I  point  on  an  ellipse  may  be  constructed. 

Find  the  relation  between  the  direction-ratios  of  conj agate  diameters  of  the  ellipse. 
In  the  ellipse  a^  y"^  +  &^  x^  =  a^  6'^,  find  the  equations  to  a  pair  of  conjugate  diame- 
ters, one  of  which  passes  through  the  point  (6,  a).  * 
?•  State  what  locus  is  represented  by  each  of  the  following  equations : 
xy  +  3^'-y  =  Q                   y2_2xy  —  3xa-2y-h7x  —  1  =  0 
(x-f  y)'  =  2(a;-y)        y3_5xy4.6x«-x-y-12  =0 
ac«  4-  xy  -+-  3^  =  25.  4          y^  -  4xi/  —  16y  -f  x^  -4-  17x  -  20  =  0 
CoDstrnct  the  locus  of  the  last  equation.    Construct  the  axes  and  directrix  of  this 
locos,  and  draw  a  tangent  to  it  at  the  point  (0, 5).    Write  the  equation  to  this  tangent. 

8.  The  distance  from  a  vertex  of  a  hyperbola  to  the  nearest  focus  is  1.0,  and  the 
double  ordinate  through  the  focus  is  4.5.  Find  the  equation  to  this  hyperbola  referred 
to  its  axes.  Find  the  equations  to  the  asymptotes,  and  the  equation  to  the  conjugate 
liyperbola.  Find  the  equations  to  tangents  to  the  given  hyperbola  passing  through  the 
positive  extremity  of  its  conjugate  axis. 

9.  Trace  the  locus  of  each  of  the  following  equations : 

a^y  =.a^  x2  —  X* 
r  =  o  cos  36* 
x*  -h  y3  —  'Saxy  =  0 
Find  the  equations  to  the  asymptotes  of  the  curve  represented  by  the  equation — 

xy2  =  4x3  4-  4x2  4-  X  -h  6 
10*.  The  base  of  a  triangle  is  2c,  and  the  product  of  the  other  two  sides  is  m'.    Taking 
*  perpendicular  to  the  base,  at  its  middle  point,  as  the  axis  of  ordinates,  find  the  equa- 
^  to  the  locus  of  the  vertex. 

^od  the  polar  equation  to  this  locus  in  the  particular  case  when  m  =^  o,  and  trace 
^  cnrve. 

10*.  Find  the  locus  of  the  intersection  of  a  tangent  to  a  conic  section  with  a  straight 
'Qe  drawn  through  the  focus  at  right  angles  to  the  radius-vector  of  the  point  of  con- 
»ct. 


IDEFARTIVtENT    OF    FHYSIOS    J^lSTjy    CHKMilSXRY. 

CHEMISTRY. 

ANNUAL  EXAMINATION, 

May,  1874. — Time  allowed,  four  hours. 
.  Define  chemistry  in  terms  of  the  modern  theories  of  the  molecular  and  atomic 
stitution  of  matter.    What  is  the  meaning  of  analysis  and  of  synthesis  in  chem- 

yT         

"  Altcrnativea. 
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2.  How  many  cable  metres  of  air  wonld  be  reqaired  bj  a  blasirfiimaoe:  ttoosamiiif 
coal  eqniyalont  to  20  metrical  tons  of  carbon  per  diem  f 

3.  What  is  meant  by  galvanic  prote'stion  of  metals  by  eack  other  f    Discnas  the  prin- 
ciple involved,  and  illostrate  by  practical  examples, 

4.  Explain  the  chemical  principles  of  photography,  and  describe  the  nsnal  procMi. 

5.  Explain  the  caose  and  means  of  prevention  of  the  incrastation  of  steam-boUen: 
(1)  when  fresh  water  is  used;  and  (2)  when  sea- water  is  used. 

6.  What  is  the  composition  of  zinc- white,  and  why  is  it  preferable  to  lead-paixit  on 
ship-board  f 

7.  Why  is  potassium  nitrate  preferred  to  sodium  nitrate  for  making  gnnpowderf 
Under  what  circumstances  can  the  latter  be  used,  and  with  what  advantage  f 

8.  What  chemical  compounds  constitute  the  ordinary  ores  of  iron,  copper,  lead,  tb, 
silver,  and  gold  1 

9.  What  are  the  products  of  the  combustion  of  illuminating  gas^  and  how  mach  of 
them,  in  volume,  will  a  five-foot  burner  produce  per  hourf 

10.  Why  is  plaster  so  long  in  drying  or  setting,  in  confined  rooms  f    Disciue  tbe 
chemical  principle  involved,  and  state  how  the  process  can  be  hastened. 

11.  Explain  spectrum-analysis  briefly.    What  special  service  has  it  rendeied  to  ehem- 
istry  t 

12.  What  is  steel  ?    Explain  the  Bessemer  process. 


X>EI>ARTM:KNT  OW   BNG-IilSH  STXJDIKS,    HISTORY,  ANI> 

HISTORY  OF  THE  UNITED  STATES. 

SEMI-ANNUAL  EXAMINATION. 

January  30,  1874.— Tiww  allowed,  five  hours. 
\A  number  marked  with  an  asteriBk  (*)  may  be  gabstitated  for  the  same  namber  not  to  marked.} 

1.  Colony  of  Virginia :  1606,  1609,  1612,  1619,  1624.  Explain  folly  the  political  sig' 
nificance  of  each  of  these  dates. 

1*.  Give  the  history  and  boundaries  of  the  three  divisions  of  Maine,  with  dates. 
Name  the  colonies  in  1688,  and  state  the  form  of  government  in  each  at  that  time. 

2.  Congregationalism,  Presbyteriauism,  Episcopacy.  Compare,  showing  political 
tendencies. 

2*.  1644,  1663,  1840:  Rhode  Island  [tw/«W]. 

3.  Name  the  thirteen  acts  of  Parliament  which  led  directly  to  the  RevolntloB,  giv- 
ing dates,  and  referring  each  to  the  ministry  in  which  it  was  passed.  Describe  any  tvfO 
of  these  acts. 

3*.  Four  colonial  wars :  dates ;  causes ;  corresponding  war  in  Enrope  ;  treaties. 
State  the  territorial  changes  accomplished  by  the  last  three.     Connect  the  las^ 
colonial  war  with  the  Revolution. 

4.  (1)  Writs  of  assistance  [1761];  (connect  with  IV.  Article  of  Amendments).  (2) 
Boston  Tea-party.  (3)  Shays's  insurrection.  (4)  Northwest  Territory.  (5)  Mission 
of  Genet.  (6)  Chesapeake  and  Leopard.  (7)  Dred  Scott  decision.  (8)  Topeka  con- 
stitution. 

Take  four. 

5.  Second  period  of  the  Revolutionary  War  [April,  1776 — July,  1778]. 
5*.  Navy  in  the  War  of  1812. 

6.  Administrations,  1789 — 1860 :  Dates ;  President  and  Vice-President. 

Refer  the  following  to  the  adminiHtrations  in  which  they  occur:  (1)  Embargo;  (2) 
Florida  purchase;  (3)  Tariff* compromise ;  (4)  Webster- Ashburton  treaty;  (5)  Gadsden 
purchase. 

6*.  Parties,  1830—1860. 

7.  Connect  the  Missouri  compromise  with  the  Kansas-Nebraska  act.  Seward  said 
1854^  "  The  day  for  compromises  is  past  forever."    Explain. 
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7*.  Webster,  Jackaon,  Calboan :  three  theories  of  the  Constitation  and  the  Union. 

6.  Explain  the  continuity  of  American  institutions,  (1)  as  to  Federalism,  (){)  as  to 
Bepnblicuiism,  in  the  form  of  a  threefold  distribution  of  powers. 

8*.  Articles  of  Confederation :  origin ;  duration  ;  defects.  How  does  the  ConfMora- 
tioa  form  a  break  in  American  history  f 

9.  Explain  briefly  any  four  of  the  following :  (1)  Cabal ;  (2)  Tariff;  (3)  Excise ;  (4) 
ProleetlYe  system ;  (5)  Ministerial  policy  [before  1776] ;  (6)  Squatter  sovereignty ;  (7) 
Petsonal  liberty  bills ;  (8)  Localization  of  parties. 

10.  Place  (1)  Fort  du  Quesne,  (2)  Louisburg,  (3)  Eutaw  Springs,  (4)  Plattsburg,  (5) 
Kneoes  Rirer,  (6)  Mesilla  Valley. 

Fix  the  boundaries  of  the  territory  from  which  slavery  was  excluded  by  the  Missouri 
compromise. 

RHETORIC. 

ANNUAL  EXAMINATION. 

May  25, 1874.— 21m«  allowed,  five  fcaiir*. 

[*  Starred  qneHtioni  are  alternativea.] 

I. 

1.  State,  in  your  own  language,  the  aims  of  linguistic  science. 
1  What  was  the  old  theory  of  the  origin  of  language,  and  how  did  it  come  to  be 

rejected  t 
3.  Explain  fully  the  ethnographical  theory  of  the  growth  of  languages. 

1.  Explain  the  names  used  to  designate  the  Indo-European  family  of  languages. 

3.  Name  the  seven  groups  of  this  family,  and  classify  the  sub-groups  under  each 
^^^  etaUng  where  and  by  whom  the  languages  mentioned  are  spoken,  and  designat- 
ing those  that  are  extinct. 

II. 

Compare  the  influence  of  Latin  on  early  English  with  that  exerted  on  the  language 
of  Gaol,  and  state  the  historical  reasons  for  the  ditference. 

II*. 

1*  Describe  the  policy  of  the  Norman  conquerors  of  England,  and  from  this  explain 
in  fall  the  extent  and  character  of  Norman  influences  on  the  language. 

2.  Name  and  describe  the  two  classes  of  Latin  words  that  have  found  their  way  into 
Bnglish. 

III. 

1.  What  is  meant, by  purity  of  diction  t 

1  Name  and  characterize  the  four  kinds  of  barbarisms,  and  point  out  the  objections 
in  each  case. 

III*. 

1.  Xame  and  define  the  three  essential  qualities  of  style. 
^  What  is  meant  by  the  *' suspended  animation**  of  words  T 

IV. 

State  in  full  the  points  to  be  considered  in  order  to  attain  (1)  clearness,  (2) 
emphasis. 

V. 

^'  What  is  meant  by  strength  in  a  8ent4»nce  ! 
^  Vt^hat  18  the  objection  to  roilundaucy  ? 
^.  ^at  is  the  effect  of  frequent  intensives  ? 
J      i  Explain  the  phrase  splitting  particles,  and  show  how  the  error  thus  designated  Is  to 

•    he  a^oidttd. 
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VI. 

1.  *\  The  cares  that  infest  the  day 
Shall  fold  their  tents  like  the  Arabs, 
And  as  silently  steal  away.^' 

Explain  both  the  fif^nres. 

2.  ''Some  characters  cannot  determine  on  any  course  of  action,  becanse  they 
always  standing  at  the  cross-roads,  and  see  the  disadvantages  of  every  one  of  thei 

Explain  the  fiinire. 

vir. 

1.  ''The  snn  of  liberty  is  set;  Americans  must  light  the  lamp  of  industry 
economy." 

Turn  the  metaphor  into  a  simile. 

2.  "  Take  arms  against  a  sea  of  troubles.'^ 
Point  out  the  fault. 

3.  "  American  life  is  orphaned  of  all  the  sweet  delights  of  antiquity." 
Explain  the  figure  in  this  sentence,  and  the  meaning  of  the  word  in  italics. 

VIII. 

1.  Explain  antithesis^  epigram,  asyndeton,  paradox,  synecdoche,  mlced  metaphor. 

2.  Give  two  explanations  of  the  origin  of  figures. 

3.  What  is  the  effect  of  the  excessive  use  of  metaphors  t 

IX. 
Write  a  detailed  report  of  the  grounding  of  a  United  States  vessel,  while  ui 
your  command,  on  Nantucket  Shoals,  and  describe  the  means  employed  in  getting 
ship  off. 

IX.  qnoHtion  haa  double  weight. 

Papers  to  be  sabmittefl,  folded,  and  endorsed  acconling  to  regalationa. 


FRENCH. 

ANNUAL   EXAMINATION. 

May,  lt*74.— Specimen  questions. 

Tianslate  into  French : 

I. 

The  axis  of  the  earth  is  an  imaginary  line  passing  through  the  centre,  upon  wb 
the  whole  earth  turns;  the  poles  are  the  extremities  of  the  axis. 

II. 
Of  all  living  creatures,  man  is  the  only  one  that  has  not  his  face  turned  toward 
ground ;  he  walks  with  his  forehead  turne<l  toward  heaven.  * 

III. 
Upon  the  ocean-path,  along  which  one  sees  neither  trees,  nor  villages,  nor  cities, 
tombs,  the  meeting  of  two  ships  is  a  memorable  event. 

IV. 

The  generals  were  mounted  on  beautiful  horses  and  wore  velvet  hats,  omamf'r 
with  large  Jewels;  the  lieutenant-colonels  had  gold  crosses  hanging  from  their  butt 
holes;  and  the  noblemen  wore  green  satin  coats  with  large  silver  buttons. 

V. 

A  beautiful  woman  has  a  powerful  charm  which  excites  our  admiration ;  shoatCrr- 
our  ailmiralion  by  the  regular  qualities  of  body,  and  the  agreeable  union  of  the  ro^4« 
lily  in  her  complexion :  a  pretty  person  interests  us  by  her  pleasing  manners. 
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ORAL  EXAMINATION. 

1.  How  is  a  phrase  rondered  no^tive  in  French  ! 

2.  explain  the  mlo8  of  contraction  and  elision. 

3.  If  a  oonn  is  taken  in  a  partitive  sense,  and  is  preceded  by  an  adjective,  does  it 
reqnire  any  preposition  t 

4.  What  is  the  place  of  adjectives  in  French  ? 

5.  GiTo  some  adjectives  which  do  not  follow  tlie  general  mle  of  position. 

6.  Tell  all  aboat  demonstrative  prononns  and  their  variations. 

7.  How  do  noans  and  adjectives  form  their  plnral  f 

S.  How  do  adjectives  agree  with  the  noans  qnalified  ? 

9.  What  part  of  speech  follows  adverbs  of  quantity  f 

10.  Is  the  relative  pronoun  que  or  the  cor\jnnction  qu$  over  omitted  in  French  f 

11.  In  speaking  of  the  days  of  the  month,  what  nnnibers  do  the  French  employ  t 
What  verb  is  nsed  in  speaking  of  the  time  of  day  ! 

12.  Give  the  conjugations  and  their  terminations. 

13.  Give  the  idioms  formed  with  the  verb  avoir. 

14.  Give  the  idioms  formed  with  alUr  and  with /air«. 

15.  State  the  place  of  prononns  when  nsed  as  objects. 

16.  What  words  are  placed  before  titles  and  designations  of  relationship,  in  respect- 
1     fal  address  f 

I       17.  Define  a  uniperftonal  rerhj  and  give  examples. 
I      R  What  is  the  place  of  adverbs  in  French  t 
VJ.  What  are  reflective  verbs  f    Conjugate  one. 

20.  What  is  the  meaning  of  ae  pcisser  f    Of  se  servir  f 

21.  Explain  the  agreement  of  past  participles. 

22.  How  are  passive  verbs  formed  in  French  f 
2^.  Explain  the  imperfect  tense  and  its  use.' 
24.  Explain  how  compound  nouns  form  their  plural. 

iramJate  into  English : 

Pendant  le  sidge  d^Anvers,  en  18:^,  les  deux  fils  atnds  du  roi,  les  dues  d*0rl6ans  et  do 
^'^moars,  ge  distingudrent  par  le  courage  avoc  letiuel  ils  partagdrent  les  dangers  et  les 
^tignes  dn  si^ge.  Un  jour  que  le  due  d^Orldans  ^tait  h  la  tranch<$e,  les  balles  parties 
<i€9remparts  sifflaient  si  pr^s  des  soldats  que  par  un  mouvement  involontaire  plus 
'Jan  baissait  la  tfite,  Le  prince  s'avan^a  an  milieu  d'oux :  "Soyoz  tranquilles,  mes 
^is,  les  Hollandais  tirent  trop  haut.  Voyez,  ju  suis  plus  gran<l  que  vous,  et  leurs 
balleane  me  toachent  pas  la  tdt«."  Et  cepoiidant  plus  d'une  balle  vlnt  frappor  juste 
P«ndant  ane  demi-heure  environ  que  le  jeune  due  resta  au  milieu  des  soldats,  s'cntre- 
tenant  avec  eux,  et  lenr  donnant  Texemple  du  sang-froid. 

ConverHation  :  Conjugation  of  verbs. 


SECOND   CLASS. 

SHIP-BUILDING. 

SEM I-A XX UA  L   HX A  M I X ATIOX. 

Jaxi'ary,  lf*74. — Time  allowed,  four  hourft. 

l^^scriho  building-slips  (permanent  and  temporary)  and  building-blocks.  DoHcribo 
'e  ketl,  and  explain  the  manner  of  scarfing  the  ditlVn*nt  b'ugtli.s  together.  Describe 
^^tfcm  and  stem-framing,  and  explain  the  manner  of  uniting  them  to  the  keel. 

Describe  the  frame,  and  explain  fully  the  manner  of  uniting  the  ditVerent  pieces. 
pne  and  regnlate  the  frame  of  a  ship. 
ascribe  diagonal  bracing  and  state  its  use. 
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3.  Describe  the  forward  and  afber  cants,  the  b&wse-pieces  and  knight-headB,  th^ 
side  and  centre  counter-timbers^  and  state  the  nse  of  each.  Explain  breast  and  decV^^ 
hooks,  and  state  the  uses  of  each.    What  are  chocks  f  fillings  f  State  the  oaes  of  eacl^^^ 

4.  Describe  a  deck-beam,  and  state  fully  its  ases  and  the  mannior  of  aeooring  it  to  tl^^ 
ship's  side.  Explain  the  manner  of  framing  a  deck.  State  what  is  meant  hj  a  Aeol^^ 
plan,  and  tell  what  it  most  show. 

5.  Describe  the  different  bitts  in  use  on  board  ship.  Describe  the  capstan  in  genei^^ 
use.  Describe  the  different  kinds  of  rudders  now  in  use.  Describe  the  maimer  of  cc^xi. 
stmcting  carvel  and  clinker-built  boats. 

6.  Describe  the  different  kinds  of  docks  used  for  docking  vessels  in  this  coontry. 

7.  The  ship  being  completed,  construct  the  waj's  ^nd  cradle  for  laanching  l^er. 
Describe  each  fully. 

8.  All  preparations  being  made,  at  the  proper  time  launch  the  ship. 

NAVAL  TACTICS. 

ANNUAL  EXAMINATION. 

May,  1874. — Time  allowed,  four  hours, 

1.  Explain  the  organization  of  a  fleet  of  12  or  more  vessels,  i^d  state  the  poeitioDof 
iihe  division  and  squadron  commanders  according  to  rank. 

2.  Name  and  describe  the  three  general  formations  of  a  fleet.  State  when  a  fleet  10 
line  or  column  is  in  natural  order,  and  when  in  reverse  order.  When  is  a  fleet  in  dat^l^ 
icheUm  in  the  natural  order  ?  when  in  the  rwerse  order  f  wh^i  in  t»twried  ocder  t  an^ 
when  in  reverse  inverted  order  f 

3.  State  the  distance  between  vessels  M  )ialf  distance,  close  jorder.and  upen  older - 
[Construct  a  table.] 

4.  The  fleet  being  in  column  of  vessels,  abreast  by  divisions,  in  natoial  order,  heading 
north,  change  direction  to  any  course  to  the  northward  of  east  or  west,  praeerviog  Ib^ 
natural  order. 

5.  With  the  fleet  in  line,  if  signal  be  made  '*  From  the  right  of  fleet  form  colomn  o"^ 
vessels,  fleet  right  oblique,  right  vessel  forward,"  what  will  be  the  relative  speed  of  U*-^ 
right  vessel,  and  any  vessel  on  her  left  f    Explain  by  diagram. 

6.  State,  and  explain  by  diagram,  the  rule  for  keeping  away  to  re-form  the  column  o'KS 
shift  of  wind,  (1)  when  the  wind  hauls  ahead,  (2)  when  the  wind  veers  aft. 

7.  Fleet  in  column  of  vessels,  on  starboard  tack,  in  natural  order,  change  to  oolnm  xbs 
of  vessels,  abreast  by  divisions,  in  natural  order,  on  the  other  tack. 

8.  Fleet  in  column  of  vessels  under  sail,  change  to  double  Echelon  from  the  cen^  '^ 
vessel,  heading  8  points  to  leeward. 

SEAMANSHIP. 
Oral  examination  ;  specimen  questions. — May,  1874. 
I. 
1.  By  the  wind,  heave  to,  to  sound ;  to  lower  a  boat. 
.  2.  Set  top-gallant  sails,  moderate  breeze,  yards  braced  up. 

3.  Send  down  top-gallant  and  royal  yards.    (Port  routine.) 

4.  Make  preparations  for  heaving  up  an  anchor. 

5.  Reeve  lower  studding-sail  clewline. 

6.  Measure  for  fore-stays. 

7.  Rig  a  bowsprit. 

1.  Take  two  reefs  in  the  courses. 

2.  Set  a  mainsail,  moderate  breeze,  yards  braced  up. 

3.  Secure  yards  for  purchasiug  a  sheet-anchor. 

4.  Get  the  anchors  off  the  bows. 

5.  Reeve  topsail  reef-tackles. 

6.  Shears  alongside,  get  them  on  board  and  rig  them. 

7.  Set  up  topwsiat  backstays. 
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in. 

1.  Wind  on  port  quarter,  and  veers  directly  aft:  what  is  to  be  done  T 

ifSot  a  lower  studding-sail. 

3.  Bend  topsails,  courses,  jib,  and  spanker. 

i  Make  up  a  topmast  studding-sail  when  bent. 

5.  Reeve  a  mizzen-royal  brace. 

6.  Measure  for  and  fit  jib -guys. 

7.  Sway  a  topsail  yard  on  board. 

IV. 

1.  Wear  ship  short  around. 

2.  Take  in  a  mainsail,  moderate  breeze,  yards  braced  up. 

3.  Boat  alongside,  manned,  take  charge,  pull  away  from  the  ship ;  give  all  the  orders 
ttd  state  how  they  are  executed. 

4.  Get  chains  on  board  and  secure  them. 

5.  Reeve  jib  down-haul. 

&  Shears  being  in  place,  mizzen-mast  on  shore,  hoist  it  on  board  and  step  it :  (ship 
in  the  stream.) 
7.  Measure  for  and  fit  royal  backstays. 

V. 

!•  Bj  the  wind,  man  falls  overboard ;  what  is  to  be  done  f 

^  Take  in  the  topsails,  as  in  coming  to  an  anchor. 

3>  Describe,  in  detail,  the  manner  of  crossing  a  royal  yard. 

4*  Range  a  chain-cable. 

^  Reeve  flying-jib  halyards. 

6.  Measure  for  and  fit  top-gallant  shrouds. 

7.  Send  aloft  and  rig  atop-gallant  studding-sail  boom. 

VI. 

!•  Wear  ship,  under  all  plain  sail,  fresh  or  moderate  breeze. 

2-  Set  the  courses,  moderate  breeze,  yards  braced  up. 

^  Hoist  out  launch,  port  side. 

^*  Bend  a  chain-cable. 

^-  Heeve  a  main  brace. 

"•  Heeve  laniards  and  set  up  lower  ringing. 

•  Hoist  a  jib-boom  on  board  and  point  it. 

vn. 

•  Tack  ship,  under  double-reefed  topsails,  courses,  jib,  and  spanker. 
^  Haul  down  and  stow  the  jib,  blowiog  fresh. 

0«t  guDS  on  board  through  the  gun-deck  ports, 
^ring  to  on  a  cable. 
^«eve  fore  brace, 
^tay  lower  masts. 
"topmast  pointed :  rig  it. 

VIII. 

*   ^fore  the  wind,  heave  to,  with  fore-topsail  to  the  mast. 
^   t'ake  in  a  foresail,  before  the  wind. 

In  a  boat,  station  the  crew  for  reefing,  and  reef. 

*  X>e8cribe  a  chain-messenger,  and  the  manner  of  using  it. 
^*  ^eeve  topsail  buntlines. 

'^  Btate  in  what  order  the  rigging  goes  over  the  foro-topgallantmast  head. 
'•  Ship  a  topmast-cap. 
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IX. 

1.  Before  the  wind,  heave  to,  with  the  main  topsail  to  the  mast. 

2.  Set  a  foresail  before  the  wind. 

3.  Boat  palling  for  the  ship ;  you  are  in  charge,  come  alongside,  give  aU  the  orde 
and  state  how  they  are  executed. 

4.  Describe  iron  nippers,  devil's  claws,  and  stoppers. 

5.  Reeve  main  buntlines. 

C.  Rig  the  fore  royal  funnel. 
7.  Rig  a  spanker-gaif. 

X. 

1.  By  the  wind,  under  all  sail,  to  reduce  sail  to  a  s<[nall. 

2.  Set  a  foresail,  moderate  breeze,  yards  braced  up. 

3.  Transport  an  anchor  from  the  waist  to  the  bow. 

4.  Secure  an  anchor  for  sea. 

5.  Reeve  spanker-sheets. 

6.  Ship  in  the  stream ;  make  preparations  for  getting  shears  on  board. 

7.  Rattle-down  lower  rigging. 


INFANTRY  TACTICS. 

8KMI-ANNUAL  EXAMINATION. 

January,  1874.— TTIm*  allovced^  four  kourn, 

1.  Give  the  formation  of  a  regiment  in  order  of  battle,  with  posts  of  all  commissiot 
otlicers  and  non-commissioned  officers. 

2.  Describe  the  position  of  carry  arras;  the  change  from  carry  to  support ;  from  si 
port  to  right  shoulder  shift ;  from  right  shoulder  shift  to  carry ;  from  carry  to  sedu 
from  secure  to  carry. 

3.  Fire  by  company ;  by  rank ;  by  file. 

4.  Form  company,  count  fours,  and  complete  left  fours. 

5.  Wheel  from  a  halt  while  on  the  march. 

6.  Form  column  of  twos,  from  fours,  and  re-form  column  of  fours. 

7.  Execute  fours-right-about  in  column  and  in  line. 

8.  Being  in  column  of  fours,  form  line  to  the  front. 

9.  Stato  the  diiferent  ways  of  deploying  a  company  as  skirmishers. 

10.  Rally  by  fours;  rally  on  centre  skirmisher;  assemble  on  centre  skirmisher. 

GUNNERY. 

ANNITAL  EXAMINATION. 

Mat,  1874.— Ttwe  alloxced,  four  hours, 

1.  Production  of  gun-iron.  Describe  the  processes  of  obtaining  pig-iron  from  the  or 
Describe  the  blast-furnace,  and  the  method  of  working  it ;  character  and  eflfect  of  i^ 
ferent  blasts;  chemical  action  in  the  furnace. 

2.  Define  wrought  iron.  Describe  the  refinery,  and  the  pnddling-fumace ;  the  metb 
of  rolling  armor-plates  from  puddle-balls. 

3.  Define  steeL  How  is  it  classified  ?  Describe  the  processes  of  production  of  ( 
difi*ercnt  classes.    Describe  the  Bessemer  process. 

4.  Give  the  details  of  the  manufacture  of  the  XV-inch  gun  ;  the  preparation  of  tl 
mould,  core,  and  pit ;  the  method  of  charging  the  furnace  and  melting  down  the  chMrgi 
ca!»ting ;  cooling. 
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ASTRONOMY. 

MONTHLY  EXAMINATION. 

March  25, 1874. — Time  allowed^  two  hour$, 

1.  Find  an  expression  for  the  aberration  of  light  in  terms  of  the  velocity  of  the  earth 
kite  orbit,  of  the  velocity  of  light,  and  of  the  apparent  direction  of  the  body.  De- 
ioedinrDal  aberration  and  annual  aberration.  If  the  uiaximam  value  of  aberration 
kVy*A,  what  is  the  velocity  of  light  ? 

2.  Define  sidereal  day ;  solar  day ;  sidereal  time  ;  solar  time.  Give  the  value  of  a 
idereal  year  in  sidereal  and  solar  days.  Show  the  difference  between  the  Julian  and 
tlie  Gregorian  calendar.    Which  is  now  in  nse  f 

3.  Give  the  general  laws  of  the  tides  so  far  as  the  moon  is  concerned.  Define  common 
iDd  oorrecUd  establishment,  and  state  how  the  time  of  high  water  at  a  given  place  is 
ftraod  by  means  of  the  corrected  establishment.     Of  the  two  daily  tides,  which  rises 

I  Ugfaer  f    When  does  the  highest  tide  occur,  and  what  is  it  called  ?    When  does  the 
f  lowest  tide  occur,  and  what  is  it  called  f 

4.  Give  Newton's  law  of  universal  gravitation.  What  is  the  mass  of  the  sun,  and 
how  is  it  found  f    Define  astronomical  and  civil  time. 

ANNl'AL  examination. 

May,  1874. — Time  allowedjfive  hours. 

1.  Define  vertical  circles;  celestial  equator;  prime  vertical;  hour-circle;  declina- 
tion ;  right  ascension ;  celestial  latitude  and  longitude ;  sidereal  day ;  solar  day ;  side-' 
real  time  ;  solar  time ;  sidereal  and  tropical  year ;  synodical  period  ;  amplitude  ;  right 
aecension  of  the  meridian  ;  geocentric  and  heliocentric  parallax;  azimuth;  altitudo 
astrononiical  time ;  and  civil  time. 

2.  Discuss  fully  the  equation  of  time.  Define  it  in  terms  of  the  sun's  longitude  and 
right  ascension  as  well  as  in  hour-angles.  At  the  autumnal  equinox,  what  is  its  sign 
>f  spplication  to  apparent  time  f    Give  the  reasons  for  your  answer. 

3.  Give  the  facts  and  experiments  that  lead  to  a  positive  knowledge  that  the  earth 
rotates  on  its  own  axis. 

4.  Name  the  different  kinds  of  lunar  eclipses.  Find  an  expression  for  the  semi-angle  of 
the  ambral  cone ;  for  the  angular  semi-diameter  of  the  shiMlow  at  the  distance  of  the 
m<x>n  ;  for  the  length  of  the  earth's  shadow;  and  for  the  lunar  ecliptic  limits  in  terms 
of  parallax  and  semi-diameter.    State  when  an  eclip!4e  must  occur. 

5.  Show  how  to  find  the  inclination  of  a  planet's  orbit  to  the  plane  of  the  ecliptio. 
How  is  the  distance  of  a  superior  planet  from  the  sun  found  from  observations  made  at 
the  time  of  opposition  ?  Deduce  the  formula  for  finding  the  approximate  mass  of  a 
planet  which  is  attended  by  a  satellite. 

r».  Explain  the  method  of  determining  the  latitude  of  an  observatory  by  moans  of 
a  circnmpolar  star,  and  the  method  of  finding  the  latitude  of  a  station  of  a  survey  by 
mtirans  of  two  stars. 

Why  is  the  first  used  at  observatories,  and  the  second  at  stations  of  a  survey  T 


I>EP^VRTMKN"X  OF"  I?HYBICS  ^XD  CHEMISTRY. 
ELECTRICITY. 

ANNUAL   EXAMINATION. 

January,  l?*74,— Time  alloued,  Jive  hourn. 

1.  Describe  the  construction  and  action  of  the  electrophorus,  and  of  the  Carn^  elec- 
tricai  machioe. 

2.  Describe  Thompson's  electrometer,  and  explain  its  action.     What  was  Faraday's 
tbeory  of  indaction  ? 
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3.  How  may  the  condensing  foroe  of  the  Epinns  condenser  be  ealonlated  f  Show  htf^ 
Wheatstoue  measured  the  duration  of  the  electric  spark,  and  the  velocity  of  electrioiM 
in  a  wire. 

4.  What  canses  the  polarization  of  electric  batteries,  and  what  means  are  osed  ti 
prevent  it  in  Daniell's,  Grove's,  and  Bunsea's  batteries  f  Describe  Grove's  battery,  aai' 
the  chemical  reactions  that  take  place  while  it  is  in  action. 

5.  Discnss  Ohm's  law. 

6.  How  should  a  battery  of  45  cells,  each  with  an  internal  resistance  of  2  units,  baul^^ 
up  in  order  to  overcome  an  external  resistance  of  11  units  f  What  are  the  four  aMfe 
important  of  Faraday's  laws  of  electrolysis  f  ^ 

7.  What  is  Ampere's  theory  of  magnetism  f  Give  briefly  the  history  of  the  eleetrit^ 
telegraph.    Describe  the  Morse  telegraphic  apparatus  and  its  action. 

8.  Prove  that  the  intensities  of  currents  are  proportional  to  the  tangents  of  the  om* 
re6i>onding  angles  of  deflection  of  the  tangent-galvanometer  needle.  What  are  tif; 
laws  of  the  heating  efifects  of  the  electric  current  f 

9.  Explain  the  inductive  action  of  magnets  on  bodies  in  motion.  Explain  bow  % 
magnet  ma^'  be  made  to  rotate  by  a  current  from  a  battery. 

10.  What  is  diamagnetism  f  What  would  be  the  efiect  upon  a  thermo-electrio  pil% 
if  a  current  from  a  battery  were  passed  through  it  f 

11.  What  is  the  cause  of  the  magnetization  of  iron  ships  T  How  may  the  inflnenos 
of  this  magnetism  be  compensated  f 

MECHANICS. 

MONTHLY  EXAMINATION. 

November,  1673.— Iim«  nUotred,  tiro  kour$  amd  fifteen  wUmutm, 

1.  Deduce  the  relation  between  the  power  and  the  weight  in  the  case  of  the  lever 
with  friction. 

2.  A[>ply  the  same  method  to  finding  the  force  exerted  at  the  end  of  the  elevadof 
screw  in  depressing  an  Xl-inch  gun,  the  centre  of  gravity  of  the  gun  being  2"  in  nat 
of  the  axis  of  the  trunnions,  and  the  elevating  screw  3'  A"  from  the  same  point;  diaa- 
eter  of  trunnions,  9^'f ;  weight  of  gun,  1()7.V)  pounds ;  oo-efficient  of  friction,  A- 

3.  A  right  prism  of  oast  iron,  having  a  base  2'  square,  rests  on  an  inclined  pUuie  of  oakt 
and  is  on  the  point  of  both  overturning  and  sliding  down  ;  find  the  height  of  the  j 
the  co-efficient  of  friction  between  oak  and  cast  iron  being  0.65. 

4.  It  is  found  that  a  man  polling  125  pounds  on  a  double  Spanish  burton,  whieh  1 
at  an  angle  of  30^  with  the  deck,  which  is  horizontal,  can  Just  move  a  weight  i 

the  deck,  the  eo-efficient  of  friction  between  t4ie  weight  and  the  deek  htiag^^; 

Vl  I 

required  the  weight.  I 

5.  Find  the  least  force  necessary  to  draw  a  weight  of  25  tons  up  a  roagh  flocliaii  J 
plane,  fi  being  -ff,  and  the  inclination  of  the  plane  being  such  that  7  tons  .aoting  aloi| 
the  plane  would  support  the  weight  if  the  plane  were  smooth. 

MECHANICS  AND  DIFFERENTIAL  CALCULUS. 

SEMI-ANNUAL  EXAMINATION. 

January  26, 1874.— 77mt  allowed^  Jirt  houn. 

MECHANICS. 

1.  Find  the  ratio  between  the  power  and  the  weight  in  the  case  of  Hart's  elevstmfl 
scrsw ;  explain  briefly  how  each  eiination  is  derived  from  the  preceding  eqnatioiL 

2.  A  cord  made  fast  at  one  extremity  A  passes  under  a  movable  palley  B  tmtainiBii 
a  weight  of  13  pounds,  and  then  over  a  fixed  pulley,  C,  and  has  a  weight  of  10  j 


REGISTER  OF  THE  UNITED  STATES  NAVAL  ACADEMY.    93 

■adeftMt  to  the  other  end,  the  end  A  and  tbe  fixed  poUey  C  being  in  the  same  horizontal 
fhiie;  find  the  length  of  the  cord  ABC  when  the  system  is  in  eqnilibrium,  the  size 
if  tin  blocks  being  neglected,  and  A  C  being  6  feet. 

3.  The  foot  of  a  frigate's  main  topsail  is  90  feet  long,  and  the  head  70  feet  long ;  find 
Ihe  hoist  in  order  tnat  the  centre  of  effort  may  be  28)  feet  above  the  foot. 

4.  A  solid  is  formed  of  a  hemisphere  and  a  cone  having  a  common  base ;  find  the 
kigfat  of  the  cone  when  the  solid  rests  in  equilibrium  on  any  point  of  the  spherical 


&  A  caxwtan  has  8  bars,  each  projecting  H'  from  the  axis ;  the  barrel,  aronnd  which  the 
fte  rope  has  3  tarns,  is  14^'  in  diameter,  and  the  ropo  is  St"  thick ;  a  man  exerting  a  force 
ilf  GO  pounds  heaves  on  the  end  of  each  bar,  the  oo-efticient  of  friction  being  i,  and  ir 
V;  find  the  tension  on  each  end  of  the  roi)e  in  hoisting  a  weight. 

6.  A  hemisphere  rests  with  a  point  in  the  circumference  of  its  base  upon  a  rongh  hor- 
koDtal  piano,  and  a  point  in  the  convex  surface  in  contact  with  a  rough  vertical  wall ; 
fteco-eflSc.ient  of  friction  between  the  wall  and  the  solid  being  the  same  as  that  between 
fte  floor  and  the  solid ;  find  its  value,  supposiug  the  hemisphere  just  supported  with 
id  base  in  a  vertical  plane. 

7.  At  what  distance  from  a  hatch-coaming  must  a  shot-rack  for  a  11''  shot  be  placed 
i  ia  order  that  the  shot  may  not  topple  out  until  the  ship  is  heeled  more  than  45^  f 

DIFFERENTIAL  CALCULUS. 

1.  De<luce  the  differential  of  log  x,  determining  the  constant. 

2.  Tbe  work  of  driving  a  steamer  through  the  water  being  proportional  to  the  cube 
of  her  speed,  find  her  most  economical  rate  per  hour  against  a  current  running  a  knots 
per  hoar.    {For  Cadet- Engineers  anlif.) 

3.  Differentiate  the  functions: 


and  a  =  log  x  -f  Va--f  jp^. 

4.  Difierentiate  }i=logtan  (c      j, 

1         _i  2j'-1 
and  u  =  — Ttir  tan     — >—  • 

V  3  V3 

5.  A  high  vertical  wall  is  to  be  supported  by  a  shore  which  must  pass  over  another 
waU  6'f  high,  and  16'  distant  from  the  first  wall  to  which  it  is  parallel.  What  is  the 
length  of  the  shortest  beam  that  can  be  used  for  this  purpose  f 

6.  A  steamer,  Whose  speed  is  8  knots  per  hour  and  course  due  north,  sights  another 
[  steamer  directly  ahead,  whose  speed  is  10  knots  and  whose  course  is  due  west.  What 
I  nmst  be  the  coarse  of  the  first  steamer  to  cross  the  track  of  the  second  at  the  nearest 
\  ymahle  point  T 

A     7.  A.  Duo-bnoy  is  constructed  of  boiler-iron  in  the  form  of  two  equal  cones  having  a 
1  common  base.    Find  the  ratio  between  the  altitude  and  the  railius  of  the  base  of  each 
\  «one,  in  order  that  the  buoy's  buoyaucy  may  be  the  greatest  possible. 
I     ?.  Derive  the  logarithmic  series — 

log(j-4-l)=loirx4-2^  -—- f- - ^ +  -  ^ h  &c.   ] 

;    ^.  Given  log^2=0.e931472,  and  log^3=1.01)86123,  and  log ^.5 =1.609 1379,  find  log^  271. 

If  VO.  The  top-gallant  sail  being  furled,  and  the  top-gallant  sheets  taut,  show  that  it  is 
"^ftaary  to  slacken  the  sheets  in  hokting  the  topsail-yard,  but  that  they  may  be  kept 
^l ^ben  Xomerxng  it    (For  Cadet- MidHhipmen  only.) 
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INTEGRAL  CALCULUS. 

MONTHLY  EXAMINATION. 

February  26, 1874. — Time  allowed^  two  hours  and  iwentif  minutes. 
[Any  one  of  the  first  three  questions  may  be  omitted.] 

j^ A      r     <>r 


f 


V2ax  —  X^  J  1-I-C08X* 


f\^o,lY^        ana      /^. 
/  (x8  +  a')^x>*(ir    and         /     .   -^. 


2. 


-ar— x- 

4.  Find  the  centre  of  gravity  of  a  paraboloid  and  of  a  hemisphere. 

5.  Find  the  whole  area  of  a  curve  whose  equation  is  tf'—x- {26  —  2^);  and  find  the 
area  of  a  cycloid. 

6.  Find  the  volume  generated  by  the  revolution  about  the  axis  of  x  of  the  core 
whose  equation  is  y^  (a^  -f  x*)  =  a-x^y  between  the  limits  a  and  0.  Find  also  the  volnme rf 
a  frustum  of  a  cone,  in  terms  of  the  radii  of  the  two  bases  and  the  distance  between 
them. 

m:ech:a.^ics  aint)  at»i>l.ied  miathikm antics. 

MONTHLY  EXAMINATION. 

March,  1874. — Time  allowed,  four  hours, 

1.  Define  work  and  unit  of  work.  Deduce  an  expression  for  the  work  accnmnUted 
in  a  body  moving  with  any  velocity.  Find  the  work  done  in  moving  a  body  throngh 
any  space  up  a  rough  inclined  plane. 

2.  Deduce  the  equation  to  the  trajectory  of  a  projectile  in  a  non-resisting  mediam. 
Find  the  greatest  height  reached,  time  of  flight,  and  range,  on  a  horizontal  plane. 

3.  (a)  Two  projectiles  fired  from  the  same  point,  with  the  same  initial  velocity,  but  it 
different  angles  of  elevation,  have  the  same  range  on  a  horizontal  plane ;  find  the  ntio 
of  the  times  of  flight,  (h)  A  shot  is  600'  above  the  horizontal  plane  at  800^  fh>mtbe 
gun,  and  strikes  the  plane  at  3200' ;  find  the  angle  of  elevation  and  the  initial  velocity.' 

4.  A  body  weighing  5  pounds,  resting  on  a  rough  horizontal  table,  (co-eflftcient  of  fric- 
tion, 0.5,)  is  connected  by  a  string  passing  over  a  fixed  smooth  pulley  at  the  edge  of 
the  table,  with  a  weight  of  10  pounds,  which  is  free  to  descend  vertically ;  find  the 
vertical  and  horizontal  components  of  the  acceleration  of  the  motion  of  the  centre  of 
gravity  of  the  system. 

5.  A  horizontal  plane  is  descending  with  a  velocity  of  32'  per  second,  when  a  bill  ^ 
dropped  from  a  point  48'  above  it;  the  elasticity  being  perfect,  find  the  distaaee 
between  the  highest  point  of  the  rebound  and  the  point  from  which  the  ball  started. 

6.  Find  the  pressure  of  a  man  weighing  180  pounds  on  the  car  of  a  balloon,  which  » 
rising  vertically  with  an  acceleration  of  16'  per  second. 

7.  A  heavy  box,  8'  high  and  6'  square,  stands  on  the  deck  of  a  ship,  with  one  ed|^ 
perpendicular  to  the  line  of  the  keel ;  supposing  the  box  not  to  slide,  what  must  be  the 
velocity  of  the  ship  if,  when  she  is  brought  up  suddenly,  the  box  just  topples  overf 

8.  A  shot  weighing  6  pounds  leaves  the  muzzle  of  a  gun  with  a  velocity  of  1,000^  per 
second  ;  determine  the  mean  pressure  of  the  gases  on  the  shot,  if  the  distance  from  the 
seat  of  the  shot  to  the  muzzle  be  5'. 

9.  Find  at  what  rate  an  engine  of  30  horse-power  could  draw  a  train  weighing  50 
tons  up  an  incline  of  1  in  280,  the  resistance  from  friction  being  7  pounds  per  ton. 

*  Take  either  (a)  or  <h). 
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m:ech:a.n'ics  -a.njd  it^ttko-raij  calcitlus. 

ANNUAL  EXAMINATION. 

May  26, 1874.— I7m€  allowedyfive  hourv. 
[Any  two  examples  may  be  omitted.] 

3.  Find  an  expressioa  for  the  area  coiuinoa  to  the  curves  jr-  =  3ay,  2/--3ajr,  aad 
jf*=4{i2-jr2. 

4.  Find  the  Tolame  generated  by  the  revolution  about  the  axis  of  x,  of  the  curve 

5.  Find  the  length  of  the  line  joining  the  centre  of  gravity  of  a  qnadrant  with  the 
Motre  of  the  circle. 

fi.  Deduce  the  equation  to  the  loxodromic  curve. 

7.  A  body  is  projected  vertically  upward  from  the  top  of  a  tower  80  feet  in  height 
with  a  velocity  of  96  feet  per  second  ;  in  what  time  will  it  strike  the  ground  ! 

8.  Show  that  the  maximum  range  on  an  inclined  plane  of  a  projectile  having  a  given 

initial  velocity,  m,  is  -  I  — ~-*^°^-  I .  in  which  /3  denotes  the  inclination  of  the  plane  to 

the  horizon. 

9.  A  ball  is  projected  from  a  point  on  a  smooth  billiard-table  and  after  striking  the 
ibar  sides  in  order  retnms  to  the  starting  point ;  show  that  the  sides  of  the  parallelo- 
gram described  are  parallel  to  the  diagonals  of  the  table,  the  elasticity  being  perfect. 

10.  At  what  elevation  must  a  shot  be  fired  with  a  velocity  of  400  feet  that  it  may 
taoge  ^00  tfardti  on  a  plane  which  descends  at  an  angle  of  30^  ? 

11.  If  aclock  loses  30 seconds  in  12  hours,  by  what  proportional  part  of  itself  must 
the  pendalam  be  shortened  f 

12.  A  chain  cable  120  fathoms  long  fills  up  8'  of  a  chain-locker,  the  bottom  of  which 
isSS'  below  the  main  deck  on  which  the  chain  is  to  be  roused  up;  how  much  of  the 
irock  is  done  when  there  are  60  fathoms  on  deck  T 

13.  find  the  centre  of  pressure  of  an  immerse<l  triangle  of  altitude  h  and  base  b  ;  the 
tete  being  parallel  to  the  surface,  and  the  apex  being  between  the  base  and  the  sur- 
ftee  and  at  a  distance  a  below  it. 

14.  A  balloon,  when  released  from  the  ground,  rises  with  a  vertical  acceleration  of 
38^  per  second,  but  when  200  pounds  of  ballast  are  thrown  out,  the  acceleration  is 
increased  to  36'  per  second ;  the  weight  of  a  cubic  foot  of  air  is  527.04  grains,  and  the 
specific  gravity  of  the  gas  in  the  balloon,  as  compared  with  air,  is  0.4 ;  what  is  the 
volume  of  the  gas  in  the  balloon  [the  air  displaced  by  the  car  and  attachments  being 
neglected]  f 
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FRENCH. 

annual  examination. 

May,  1874.— Specimen-questions. 
'^amlate  ; 

Cwt  ik  Francfort  qui  j'appris  ii  connaitro  la  vie  militairo.    Jusque-lj^  je  n'avais  6t6 

<ltt  tin  simple  consent,  alors  je  deviens  un  soldat,  ot  je  ne  parlc  pas  ici  de  I'exercice,  non! 

;  J^'oani^re  de  faire  tftte  droite  et  t^te  gauche,  d*embolter  le  pas,  de  lever  la  main  h  la 

[  Jiantenr  de  la  premiere  ou  de  la  deuxi^me  capucine  pour  charger  le  fusil,  d'^uster,  et 
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de  relever  Varme  an  commandement,  c'est  raffaira  d'nn  on  dettx  mois  sree  da  la  boi 
Tolont^.  Mais  j'appris  la  discipline,  &  savoir ;  qae  le  oaporal  a  raison  lorsqn'il  im 
an  soldatyle  seixent  lorequ'il  parle  an  caporal,  le  sergent-m^jor  lonqa'il  parle 
sergenty  le  soas-lieateoant  an  Bergent-m^ior,  ainsi  de  suite  Jasqa'an  marshal 
France — qnand  ils  diraient  qne  deux  et  denx  font  cinq  on  qae  la  lane  brille  en  pi 
midi. 

Cela  Tons  entre  difficilement  dans  la  tdte,  mais  qnelqne  chose  voos  aide  beaaooa 
c'est  nne  esp^ce  de  pancarte  affich6e  dans  les  cliambr^es,  et  qa'on  voos  lit  de  tempt 
temps,  pour  vous  ouvrir  les  id^.  Cette  pancarte  suppose  tout  ce  qu'an  soldat  pt 
avoir  envie  de  faire,  par  exemple  de  retourner  dans  son  ylllage,  de  refuser  le  mttj 
de  r^sister  k  son  chef,  etc.,  et  cela  flnit  tonjours  par  la  mort  ou  cinq  ans  de  boalefe 
moins. 

Le  lendomain  de  notre  arriv6e  h  Francfort,  j'dcrivis  h  M.  Goulden,  h  Catherine  C 
la  tante  Gr6dol ;  on  {leut  se  tigurer  aveo  quel  attendrissement.  II  me  semblait,  eali 
parlant,  dtre  encore  au  milieu  d'eux ;  Je  leur  racontais  mes  fatignes,  le  bieo  qe' 
m'avait  fait  &  Mayence,  le  courage  qu'il  m'avait  falln  pour  ne  pas  reater  en  arrU 
Je  leur  diH  anssi  que  j^^tais  tonjours  en  bonne  sant^,  grdce  &  Dieu ;  que  je  me  tenl 
plus  fort  (|u'aTant  de  partir,  et  quo  je  les  embrassais  mille  et  mille  fois. 

ORAL  EXAMINATION. 

1.  Explain  the  rules  of  contraction  in  French,  with  examples. 

2.  Explain  the  ruloH  of  elision,  with  examples. 

3.  Explain  the  use  of  the  partitive  articles. 

4.  How  many  conjugations  are  there  in  French  T 

5.  How  are  they  distinguished  from  each  other  f 

6.  How  many  simple  tenses  are  there  f 

7.  Name  the  primitive  tensea. 

8.  Is  there  any  difference  between  tromper  and  se  tromper  t 

9.  Explain  the  meaning  of  the  expression  t^em  oiler  t 

10.  When  do  past  participles  vary  f 

11.  Define  a  unipersonal  verb,  and  give  examples. 

12.  Explain  the  use  of  the  imperfect  and  past  definite  tenses. 

13.  Explain  how  compound  nouns  are  pluralized. 

14.  Is  the  verb /aire  used  in  an  idiomatic  sense  f  If  so,  give  an  example  under  ea 
cane. 

l.'>.  la  metfre  or  «e  metlre  used  idiomatically  f     Give  an  example  under  eech  head. 

16.  Give  the  ordinal  numbers  as  far  as  fifty. 

17.  What  verb  is  used  in  speaking  of  age  f 

18.  In  speaking  of  a  person's  health,  what  verb  is  use<l  f 
VJ.  Explain  the  use  of  the  subjunctive  mood. 

Nautical  phrases.     Translate  into  English : 

1.  "  Tout  le  monde  en  haut  pour  diminuer  de  voiles." 

2.  Sur  la  peq>endiculaire  de  notre  route. 

3.  L*^quipage  sait  bien  faire  les  oxercices. 

4.  **  Haut  la  main,  hardi.'' 
.^>.  Entre  deux  eaux. 

6.  "  Brassez  Idgt^rement  sous  le  vent.** 

7.  Un  coup  de  vent  em|K>rta  notre  misaine. 

8.  lX?gagez  ce  palan. 

9.  Veilbjz  le  sillom^tre. 

10.  II  nous  lacha  une  bord^e  en  passant. 

1 1.  Ho,  de  la  hune  de  misaine. 
1*2.  Tn'sut  plein. 
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13.  B:itd6z  les  ^contes  toat  plat. 

14.  Uaminl  porte  le  pavilion  an  grand  lutlt. 
ISl  Coarir  babord  an  vent. 
VL  On  anne  nne  escadre  k  Brooklyn. 

17.  Amarrez  partoat.    Lof  tout. 

18.  C'eet  IHieare  de  la  haute  mar6e. 

19.  Tapes  lee  canons.  Avant  tribord. 
SOl  Armes  ee  canot.  Accostez,  patron. 
TrmuUaf  tale  EnglUk  extempore : 

Apite  avoir  servi  dlx-aept  ane  sons  diffiiSrents  g^^iidraax,  Turenne  fnt  fait  man^chal  de 
BMMe  i  32  ana.    Rien  ne  lai  faisait  plas  d'honnenr  que  Paveu  de  ee  quHl  croyait 

irreir  i  ohaeon  de  see  maltres.  II  disait,  "qu'il  tenait  da  prince  Fr^dric-Henri 
Mnnge,  soq  oncle,  les  principes  de  bien  choisir  an  camp,  d'attaqaer  une  place  dans 
fees  les  regies,  de  former  an  projet,  de  le  roaler  longtenips  dans  la  tdte,  et  de  ne  rien 
'Mn  paraltre  qu'au  moment  de  Texdcation;  d*6tre  ddpouiild  d'ostentation,  et  dese 
lonplir  de  sentiments  rifs  et  relev<^  pour  Fint^rdt  de  la  patrie  platdt  que  pour  sa 
yvopre  gknre.''  En  parlant  dn  due  de  Weimar,  ii  disait  "  que  de  rien  ce  gdndral  faisait 
toates  cboses  et  ne  s'en  orgueillissait  pas  de  ses  succ^ ;  que,  lorsqu'il  avait  du  malheur. 
fl  ne  fiongeait  pas  taut  &  se  plaindre  qu*^  se  relever ;  qu'il  aimait  mieux  se  laisser 
bUUner  iDJostement  que  de  s^excuser  au  ddpens  de  ses  amis  qui  avaient  manqu6  dans 
Faction;  qu'il  dtait  plus  occupd  ii  rdparer  ses  fautes  qa'ii  perdro  son  temps  en  apolo- 
gies: et,  entin,  qu'il  cherchait  plus  &  se  faire  aimer  par  los  soldats,  qu*i^  s'en  faire 
craiudre."  U  avait  remarqu<^  sous  le  cardinal  do  La  Valette,  **  que,  pour  dtre  agrdable 
aax  militaires,  il  fallait,  en  allant  ii  Parmde,  renoncer  aux  faurtses  d^Slicatesses  de  la 
eoar,  a  la  galanterie,  aux  amusements  du  bel  esprit,  et  vivre  avec  les  otticiers  ii  lenr 
mode,  sans  fafon  et  sans  affectation.  II  fut  coufirm^^,  en  voyant  la  conduite  du  comte 
dHarcoiir,  dans  la  grande  maximede  C^iar,  que  de  toutes  les  vortus  militaires,  la  dili- 
gence et  Texp^dition  sont  les  plus  esseutielles,  et  qu*elles  entralneut  ordinairement  le 
•acetrs  qoand  elles  sont  accompagndes  de  circouspectiun  et  dc  prudence.^' 
Conversation,  entirely  in  French. 


FIRST  CLASS. 

DErA-RTlMENT    OIT  SKAI^IA-NSHII?. 

PRACTICAL  SEAMANSHIP. 
Oral  kxamixatiox,  specimen-questions,  May,  1874. 
I. 
1.  Make  preparations  for  loosing  sails  to  a  bowline,  topgallant  and  royal  yards 

^L  Sbip  under  courses,  topsails,  topgallant-sails,  jib,  and  spanker  :  tack  ship. 
o.  ?^tit  a  mainsail;  mo^lerate  weather;  wind  on  the  (quarter. 
A.  Carry  out  a  stream-anchor. 
\      •'.  Haul  down  and  stow  the  jib  ;  strong  breeze. 
\     f».  What  lights  must  ships  at  anchor  show  ?    What  lights  do  pilot-vessels  carry  ? 
\     "*'  l)sfine  au  ebb-tide. 

^^iding  to  a  windward  tide,  wind  aft,  get  under   way  and  stand  out  befo»*e  the 


\ 


'-  Hove  to,  with  main-topsail  aback  ;  fill  away. 

^-  Take  in  all  the  starboard  studding-sails. 
.      ^-  Hoist  iu  Kims  through  a  gun-deck  port. 

•»•  ^t  mainsail;  fresh  wind  ;  yards  braced  up. 
I     :;■  "^"^  ^^  »  8Uip,  trimmed  by  the  head,  carry  her  helm  f 
I    ,'•  MneaspriDK-tide. 
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III. 

1.  Make  all  preparations  for  weighing  anchor. 

2.  Ship  under  all  drawing  sail,  wind  aft,  man  falls  overboard :  what  should  be  do 

3.  Set  a  Jib ;  fre«h  wind. 

4.  Weather  topsail-sheet  and  clewline  carried  away :  what  is  to  be  done  T 

5.  Set  a  mainsail ;  wind  fresh  on  the  quarter. 

G.  Make  a  diagram  of  two  vessels,  A  and  B :  A  sees  a  green  light  and  a  top  light  t1 
points  forward  of  the  port  beam ;  what  is  each  vessel  to  do  f 
7.  In  getting  under  way,  how  would  you  cast,  in  reference  to  danger  T 

IV. 

1.  Furl  sails ;  topgallant  and  royal  yards  in  the  rigging ;  sails  loosed  to  a  bowlii 

2.  Wear  ship  in  a  very  light  breeze. 

3.  Take  in  a  mainsail ;  moderate  weather;  yards  braced  up. 

4.  Put  on  a  mooring-swivel. 

5.  Set  a  jib;  fresh  breeze. 

6.  Two  sailing-ships  crossing  so  as  to  involve  risk  of  collision ;  what  is  the  dot 
each  f 

7.  Define  a  flood-tide. 

V. 

1.  Riding  to  an  ebb-tide;  wind  abeam ;  get  under  way  and  stand  out. 

2.  Ship  lying  becalmed ;  head-yards  abox  by  starboard  braces ;  breeze  striking 
on  starboanl  bow ;  what  is  to  be  done  T 

3.  Set  all  the  starboard  studding-sails. 

4.  Stow  a  sheet-anchor. 

5.  Take  in     mainsail;  fresh  wind;  yards  braced  up. 
6   Ship  comes- to  against  the  helm ;  box  her  ofl". 

7.         J    i  .  >  .    . 

VI. 

1.  Unbend  sails;  topgallant  and  royal  yards  in  the  rigging. 

2.  Wear  ship  in  a  moderate  or  fresh  breeze. 

3.  Take  in  a  mainsail ;  fresh  wind ;  yards  braced  up. 

4.  Moor  ship,  riding  to  single  anchor,  in  a  tide- way. 

5.  Set  topgallant-sails;  moderate  weather;  on  a  wind. 

6.  Two  steamships  meeting  end  on,  or  nearly  so,  so  as  to  involve  risk  of  collisk 
what  is  the  duty  of  each  T 

7.  How  is  it  known  when  a  ship  is  full  and  by  in  a  light  breeze  f    in  a  ftn 

breeze! 

VII. 

1.  Under  all  starboard  studding-sails,  run  in  and  anchor  (no  tide). 

2.  By  the  wind,  heave-to,  to  speak  a  vessel. 

3.  Take  in  the  topsails ;  blowing  fresh ;  yards  braced  up. 

4.  Square  yards. 

5.  Set  a  lower  studding-sail. 

().  With  plenty  of  sea-room,  wind  fair,  under  what  sail  would  yon  get  a  ship  under  w 
7.  Define  a  windward  ebb-tide. 

VIII. 

1.  Loose  sails  to  a  bowline,  in  port,  at  colur-hoisting ;    topgallant  and  royal  ys 
across. 

2.  Tack  ship  under  all  plain  sail  in  a  very  light  breeze. 

3.  Set  a  mainsail ;  fresh  wind  ;  yards  braced  up. 

4.  Carry  out  a  bower-anchor  with  a  launch. 

5.  Take  in  all  the  port  studding-sails. 

6.  What  lights  do  fishing- vessels  carry  f    What  fog-signal  is  used  in  steamships  ^ 
sai1ing-Hbii>s,  respectively  T 

7.  In  bracing  up  yards,  studding-sails  set,  what  gear  must  be  tended  ? 
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IX. 

1.  Ship  moored  in  a  tide-way,  starboard-anchor  up  Biream,  port-anchor  down 
stream,  ri^ng  to  the  ebb-tide,  with  an  elbow  in  the  hawse ;  make  all  preparations  and 
elear  hawse. 

2.  Under  all  plain  sail,  by  the  wind,  struck  by  a  sqnall ;  what  is  to  be  done  ? 
3w  Set  and  take  in  royals  and  flying-jib. 

4.  Weather  foretopsail  reef-tackle  carries  away  while  reefing ;  what  must  be  done  f 

5.  Take  in  a  mainsail ;  blowing  fresh ;  yards  braced  up. 

€L  Make  a  dii^ram  of  two  vessels,  A  and  B:  A  sees  a  green  light  and  a  top  light 
throe  points  on  port  bow ;  what  is  each  vessel  to  do  f 
7.  What  sail  onght  a  ship  usually  to  carry  in  coming  to  an  anchor  ? 

X. 

1.  Make  preparations  for  bending  topsails,  courses,  jib,  and  spanker. 

2.  Box-haul  a  ship. 

X  Liying  to  in  a  gale,  take  in  a  close-reefed  maintopsail. 

4.  By  the  wind,  uodnr  all  plain  sail,  wind  shifts  to  the  quarter ;  what  is  to  be  done  f 
5w  Set  a  mainsail ;  fresh  wind ;  yards  braced  up. 

6w  Make  a  diagram  of  two  vessels,  A  and  B :  A  sees  a  red,  a  grcen«  and  a  top  light, 
and  B  sees  a  red  and  a  green  light ;  what  are  the  duties  of  each  vessel  T 
7.  Trim  yards ;  wind  abeam. 


FABRICATION  OF  GUNS. 

SEMI-ANNUAL   EXAMINATION. 

January,  1874.— Hme  aUoiced,  four  hours, 

1.  Describe  the  Parrott  gun  and  the  method  of  re-enforcing  it. 

2.  Describe  the  Armstrong  gun  and  the  method  of  fabrication ;  leading  features; 
its  advantages  and  defects. 

3.  Describe  the  present  rifled  muzzle-loading  gun  of  the  British  service. 

4.  What  is  the  method  of  re-enforcing  guns  by  hoops  with  initial  tension  f  What  by 
hoops  with  varying  elasticity  f 

5.  What  are  the  advantages  and  disadvantages  of  cast-iron  guns  f 
&  What  are  the  benefits  arising  from  hollow  castings  f 

7.  Describe  the  advantages  and  the  disadvantages  of  wrought  iron  for  guns ;  strength  ; 
oniformity;  detection  of  weakness  (iu  built-up  guns) ;  resistance  to  wear;  want  of 
bomoj^neity ;  welds;  cost. 

^.  What  is  the  object  of  rifling  ?    Define  and  explain  the  leading  Hystems. 


NAVIGATION. 

MONTHLY  EXAMINATION. 

December  30,  lh^3.--Jime  allowedffour  hours. 

1.  What  if*  latitude  t  Deduce  the  formulas  for  finding  the  latitude  by  a  single  alti- 
wdeof  a  heavenly  body  ofl'  the  meridian,  the  longitude  and  Greenwich  mean  time 
being  given.    Explain  how  ip"  and  0'  are  marked.    When  does  this  method  fail  at  sea  f 

2.  Deduce  the  fonnula  (ver  win)  for  fiuding  the  latitude  by  a  single  altitude  of  a 
neavenly  body  observed  near  the  meridian,  the  latitude  being  approximately  known, 
»nd  the  longitude  and  Greenwich  time  being  given.    Explain  how  in  this  problem  the 
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hour-an<;1e  (if  the  hud  in  foand  in  practice.  When  tlie  resiiltiii);  latitude  difl<*r8  widely 
from  that  by  dead  reckoning,  huw  would  you  proceed  T  Why  ih  the  above  iiiethfNl  ever 
UHed  ill  preference  to  that  by  9",  &c.  f    Give  the  reasons  at  length. 

3.  De<luce  the  formula  by  which  m  computed  the  change  in  altitude  of  a  heavenly 
body  in  one  minute  fn>m  its  culmination,  it^  declination  and  the  latitude  Ixting  giv«n. 
WhyJiH  Howditch's  Table  XXXII,  which  is  conipute<l  by  this  formula,  left  blauk  whoa 
(L  — /f)<[4-  f    How  do  altitudes  vary  near  the  meridian  f 

4.  De<lnce  the  formula  (Chauvenet's)  for  finding  the  latitude  by  two  altitudes  of  m 
heavenly  body,  oliserved  near  the  meridian,  the  hour-angle  being  unknown,  but  Um 
elap8e<l  time  given.  What  advantage  does  this  method  i>ossess  over  the  9"  method  f 
How  is  this  meth(Ml  liinit4.*d  T 

r>.  Deduce  the  formula  given  in  CoHin^s  Navigation  for  finding  the  latitude  by  mi 
observed)  altitude  of  thtr  star  Ptilaris.  How  do  y«>u  liud  t  in  this  method  f  When  m 
L~li-r  V  .'    When  is  L  - /i— o  f    Why  is  liowditeh's  pole-star  table  now  incorrvct  f 

I'lMCTICAL  WOIIK. 

1.  I/erenilwr  IK),  I'^TI*,  a.  m.  L<Migitnde  Vi'J-  E.  Eye,  IS  feet  al>ove  the  water.  Indez- 
eoireetion  of  tlie  .sexrant— *2'  (M) '.  Gr. chro.  time,  obs.  3**  Or*"  1,V;  the  chro.  cor.  being 
-r'i'"  1*'.  *  SiriuH,  obs.  alt.  4')  5i'  on  ',  bearing  southerly.  Kcfiuired  the  latitude  by 
the  o  .  Ac,  formulas. 

'J.  DtrtinberlUM-CX  Lat.D.K.'JT  40' N.  L<mg.  D.1M40  W.  Gr.cbn*.  time.obfc 
i»i.  1-."  40-,  0  <ilis.  :>  44'  10'.  (jJr.  chro.  time,  olw.  <>  :W"  !«',  0  oIm.:^-  a^j  30". 
Eye.  !■*  iW't  above  water;  liidex-eor.,— 2  t)U';  chro.  cor., —  4'"  11";  and  daily  rate  gain- 
ing (»'.  X     Keqnired  the  latitu<le  by  the  formula,  A,,-^  (h  +*')-»- Ac. 

:J.  DeeembiT  :io,  1-7:J.  Local  mean  time,  '•••  20'"  u.  ni. ;  long.,  ^l  E. :  eye,  1-  f«ft  aliove 
watrr:  iuilex-eor.,-*i  <m)'  ;  olw.alt.of  7\c  Polaris  :W    ».«'  W \     Kequiied  the  latitude. 

THEORY  OF  NAVKiATIuN. 

ANNl'.U.  KX.\>1INAI  14 IN. 

May,  1^74. — Time  aUoicvtljJiri-  honrn. 

1.  I'liul  the  vigorous  expression  for  the  dilfen-uce  of  longitude  made  by  a  Miip  wbick 
saiN  t'roiii  the  «-<|uator  on  a  given  coui-se,  <\  until  she  arrives  in  a  given  latituile,  £. 

'J,  Dfiliiee  tlie  formula  for  linding  tho  amplitude  of  a  heaveul^*  body  when  in  the 
hoii/i»n  of  a  given  place.    State  how  amplitude  is  named. 

Drdnce  tlie  formula  for  tlnding  the  hour-angle  of  a  ln-avenly  IxMly  when  on  thcprine 
vcitieal.  t-a^t  :  the  latitude  being  of  the  s:ime  name  as  the  body*s  decimation,  and  ni- 
iiiriii-ally  greater. 

Dfiine  the  tqinttion  of  tt/ual  altitiidt^.     Wliat  i>»  tlie  neeeM;«ity  for  its  use  f 

:;.  iK'thiee  the  formulas  for  liadiiig  the  latitude  from  an  altitude  of  a  heavenly  body  j 
•  ■list'ivrd  at  any  time,  the  local  time  of  the  observation  and  the  hmgitudeof  the  plan  i 
Uing  ^iven.  When  are  obst'rvat  ions  by  this  met  liod.  for  latitude,  too  inaceurate  fo  ! 
!:m'  at  >«'a  *  i_ 

.^iniplity  till'  forjMiilas  for  use  whrn  thf  star  Polaris  in  obstTved.  !l 

1.  i).-(lu(-e  The  t'oi  inula  for  tintling  the  latitude  by  two  altitudes  of  the  sun  «i1i!KT\'(d 
IK  ar  iHMiii.  the  liK-al  tune  being  unknown,  but  when  you  have  a  Ureenwivh  ehrunov' 
III  r  at  hand  who-e  i-ri*»r  is  appn)xiiuately  known. 

:•.  Drdiu-e  the  furniulas  tor  tinding,  at  a  given  place,  the  astn>nomical  Waring  of* 
nrreMiial  olijret.  when  the  angle  between  the  terief»trial  and  celestial  botlies  b  i 
ure<l  wi;h  a  sextant,  aiiil  the  hical  mean  time  known. 

»'•.  l>fMTil>e  fully  the  principles  of  SumiierV  nieth«Nl  of  finding  a  ship*s  pohitinu  at  f 

When  the  .ship  has  moved  between  the  observatituis,  how  do  you  determiue  thel»*.^- 
tilde  anil  huigilude  at  the  time  of  the  M.'c<»nd  oli.<«ervati<m  f 

\\  hat  siH-cial  iis4>  is  nwMle  of  a  single  line  of  (Nisition  f  Hi»w  may  the  azimuth  of  V'\^ 
hi  aveiilv  UhIv  W  found  by  means  of  this  hingle  line? 

7.  IV^nibe  fully  the  inethiHl  of  swinging  a  ship  in  a  harb<»r,  when  a  distant  'V^n* 
is.aik  i^  \  i^ible.  tor  the  pur|Nise  of  deteriniuing  the  deviation  of  her  com  past.  C^^^^c 
:.,•  .luiotuii  ot  dfviulion  found  lur  each  iioint  of  thi  compass  f 
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PRACTICE  OF  NAVIGATION. 

AXXUAL  EXAMINATION. 

5L\Y,  1874.— 77iii«  allowed^  eight  hours, 

L  Dajfs  work  : 

(«)  On  May  29, 1S73,  at  2  p.  m.,  took  a  departure,  Cape  Henry  light,  in  lat. .%-  55' 
V  N.;  lon|5.76^  OC  12"  W.,  distant  twelve  miles,  bearing,  per  conipasf^,  W.  by  X. 
(Ae  8liip*8  head  being  east,  and  the  deviation  on  that  point  ^  ]>oint  easterly;. 
Tiriation  from  the  chart,  one  point  westerly.    Thence  sailed  the  following  courMOH,  &c. : 


Disteoce.   i 


CompasA  countes. 


Kate.  I  Fuis.  I 


0  i  X.JE.... 

0  I  E  StN'.- 

0  I  W.brN. 

2  !  S.4  W... 

4  1  &by  W. 


DircM!tioD  of  wind. 


SoHthward  and  ea«twanl. . 

do 

do 

Soatbward  and  weatwartl. 

do 

do 


Leo-way. 


Deviation. 


i  point . 

do  .. 

...do.. 
...do.. 
...do  .. 
...do  .. 


.1  IJ  pointii  easterly. 

.  I  i>oint  easterly. ' 

.  I  point  oanterly. 

.,  U  pointfk  wvHtcflv. 

.  j  1 1  pointH  w«'Ht4.»rly. 

.'  l^]M>inU  westerly. 


*  Run  to  noon  from  a.  m.  sixlit. 
XOTE. — Work  to  the  nearest  quarter  of  a  point 

{h)  At  noon,  May  30, 1B73,  observed  the  merid.  alt.  0  75^  14',  bearing  south  ;  eye,  IS 
itet  above  the  water;  index-cor.,— 2'  10''. 

(c)  Aboat  8  a.  m.,  May  30, 1873,  observed  the  altitndo  0, 36^  20'  40",  eye  18  foet  alwvo 
the  water ;  index-oor.,  —  2^  10" ;  watch-time  of  obs.,  7^  57"  30* ;  chro.  —  watch,  5t>  00"'  15« ; 
and  the  cbro.  cor.,  -f-  2™  45".  At  the  same  time  the  0'8  bearing,  per  compass,  was  N. 
116^  30^  £.,  the  ship's  head  being  S.  by  W.,  and  the  deviation  on  that  heading  1 A  i>oints 
westerly. 

Give  for  noon,  May  30, 1873,  the  following : 

Latitude  by  dead  reckoninfj, 

Longitode  by  dead  reckoning. 

Latitude  bj  observation. 

Lonfi^itade  by  observation. 

Variation  of  compass,  per  azimuth,  at  8  a.  m. 

Coarse  made  good. 

Distance  made  good. 

Current  (amount  and  direction  of)* 

2.  Eqmal  altUndea  of  the  sun^s  lower  limhf  with  a  sextant  and  artificial  horizon,  a.  m .  and  p.  m. 

June  1, 1873.-Lat.,  30^  20'  S. ;  long.,  170^.  00'  00"  E. 

A.M.,  watch-time  of  obs.,  10^  00'"  50-;  2  obs.,  alt.  2,  70-  00'  00". 

P.  M.,  watch-time  of  obs.,  l^  SO"*  50*;  2  obs.  alt.  0,  70    00'  00". 


Before  going  on  shore : 


Comparisons. 


X 

\ 


Cbro 

Watch 

On  returning  to  the  ship  after  tho  Hccond  ob»crvation  : 

Cbro 

Watch 

8«*imredthe  error  of  the  chronometer  on  Greenwich  moan  time. 

^.  ^«troiiomiool  bearing. 

^y  ^,  \m,  a.  m.-Lat,  30^  50'  S. ;  long.,  4»'  'M)^  -20'  W. 


h 

m 

s 

4 

10 

10 

9 

20 

30 

y 

2S 

52 

2 

:w 

20 
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At  thia  time  measured  the  angle,  with  a  theodolite,  between  a  light-house  and  ■ 
sun's  nearest  limb,  12^  14'  34'';  the  san  being  to  the  right  of  the  light-hoase. 
Required  the  snn*s  true  altitude,  and  the  irM  bearing  of  the  light-house. 

4.  Meridian-altitude  of  the  moon. 

May  7, 1873.— Observed  the  merid.  alt.  ^  78^  23'  40",  bearing  south.  Long.,  7y> 
W.    Index-cor.,  -f-  2f  00".    Eye,  18  feet  above  the  water.    Required  the  latitude. 

5.  Find  the  time  of  high  water  on  June  1, 1873,  a.  m.,  at  Typa  Roads,  Canton  Rh 
in  latitude  north,  and  long.  113°  14'  E.,  the  corrected  establishment  being  10»»  00«  00«. 

Which  will  be  the  higher  tide,  this  one,  or  the  p.  m.  tide  of  the  same  day  f 

6.  Finding  the  error  of  a  chronometer  by  the  transit  instrument, 

October  13, 1873,  at  Annapolis,  Md.,  lat.  38^  58'  53"  N.,  long,  b^  5"  57«.5  W.,  the  ili 
real  clock-time  of  the  transit  of  the  star  a  Aquilce  over  the— 

h  m  4 

Istwirewas 19  00  € 

2dwirewas 19  00  S 

3dwirewa8 19  00  3 

4thwirewa8 19  00  4 

5thwirewa8 19  00  S 

The  sidereal  clock  had  no  rate. 

The  comparison  was :    Sidereal  clock 19  02  1 

Chronometer 5  55  3 

Required,  (1)  the  error  of  the  sidereal  clock  on  local  sidereal  time ;  (2)  the  error  of 
chronometer  on  local  mean  time. 

7.  Find  the  greatrdrcU  course  and  distance,  by  computation,  from— 

Lat.      37c  02'  8.  ^   .      J  Lat.        6^  47'  S. 
Long.   12    17  W.  S   ^  Long.  105     13   E. 
Also  find,  by  inspection^  the  Mercator's  course  and  distance  between  the  same  t 
places. 

8.  Latitude  by  the  Pole  Star, 

December  22, 1873,  at  local  mean  time,  5^  55"*  p.  m.,  in  longitude  162^  W.,  obeen 
the  altitnde  of  star  Polaris,  79^  10';  eye,  18  feet  above  the  water ;  index-cor.,  -f-  '^  0 
Required  the  latitude. 

9.  Latitude  by  an  altitude  of  the  sun  taken  near  noon  (vermin  method). 

November  14, 1873.— Approximate  latitude,  3F  15'  8. ;  long.,  90^  20'  W.  Watch-ti 
of  obs.,  11»*  40™  30* ;  chronometer  —  watch,  6»»  03"  03» ;  chro.  cor.,  —  12™  20" ;  eye,  18  i 
above  the  water;  index-cor., —  3'  10";  and  the  obs.  alt.  G)  76'-'  04'  15",  the  son  beari 
northerly.    What  was  the  latitude? 


X)EI>ARXMENX    OF    3?HVaiCS    AND    CHKMISXRY. 

HEAT. 

SKMI-AXXUAL  EXAMINATION. 

January,  1874.— IUmf  allowed,  five  hours, 

1.  How  may  the  co-efficient  of  absolute  expansion  of  mercury  be  determined  f  1 
rive  the  formula  for  finding  the  temperature  by  the  weight-thermometer. 

2.  What  is  the  corrected  reading  of  a  barometer  that  stands  at  755°^™  at  15^  C,  ctl 
ing  the  co-efficient  of  expansion  of  mercury  Tni'iyi^  ^  What  is  the  temperature  of  witi 
at  its  maximum  density,  and  of  what  importance  is  this  in  the  economy  of  nature T 

3.  Describe  Reg^ault's  method  of  determining  the  co-efficient  of  expansion  of  sir* 

4.  A  cubic  decimeter  of  air  weighs  1.205  grammes  at  20^  C;  what  will  be  the  weig 
of  the  same  volume  at  10^  f  What  is  the  tension  of  the  vapors  of  mixed  liquid 
What  is  meant  by  "  the  retardation  of  the  point  of  solidification  *1  Give  some  13 
trations. 

5.  What  is  the  cause  of  the  reduction  of  temperature  by  freezing-mlxtnres,  bvl.^ 
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nlphAte  of  80<1iam  with  hydrochloric  acid  and  common  salt  with  snow  f  How  may 
■lercary  be  artificially  frozen  and  alcohol  reduced  to  a  viscoas  state  f 

6L  What  five  gases  have  not  been  liquefied  f  What  is  the  weight  of  a  volnme  of  air 
itftorated  with  aqaeons  vapors  at  a  temperature  of  12P  C.  and  pressure  of  TSS^*™  I  (A 
mbie  inch  of  dry  air  at  O^C.  weighs  0.31  grains,  and  the  density  of  aqueous  vapor  is 
K625  as  compared  with  air.) 

7.  What  are  the  laws  regulating  the  intensity  of  radiant  heat  ?  What  becomes  of 
Jl  the  heat  falling  upon  the  surface  of  any  body?  Explain  why  the  specific  heat  of 
pMes  under  constant  pressure  is  different  from  the  specific  heat  under  constant  vol- 
une,  and  deduce  the  formula  expressing  their  ratio. 

8.  If  the  total  length  of  the  steel  bars  of  a  gridiron-pendulum  be  50  centimeters, 
low  long  must  the  brass  rods  be  that  the  pendulum  may  not  change  its  length  with 
sbange  of  temperature  T  (The  co-eflBcient  of  expansion  of  steel  is  0.0000123 ;  of  brass, 
).000O187.)  Compute  the  amount  of  heat  imparted  to  a  room  by  15  pounds  of  steam 
Mitering  at  100^  C,  and  fiowing  off  condensed  to  water  of  98°  C. 

9.  What  is  the  mechanical  equivalent  of  heat  f  How  has  it  been  determined  exper- 
imentally by  Joule  and  theoretically  by  Mayer  and  Tyndall  ? 

10.  If  the  heat  necessary  to  convert  &0  pounds  of  ice  into  steam  at  100^  C.  could  be 
ipplied  without  loss  to  lifting  the  mass  of  ice,  how  high  would  it  be  raised  f  If  a  ball 
of  iron  weighing  150  pounds  strike  a  target  with  a  velocity  of  1,200  feet  per  second, 
ind  the  motion  of  the  mass  be  converted  into  molecular  motion,  of  which  the  ball 
takes  up  one-fonrth,  through  how  many  degrees  of  temperature,  centigrade,  will  the 
Wl  be  raised  T    Specific  heat  of  iron,  0.115. 

11.  Explain  the  formation  of  clouds.  During  the  summer  months,  in  the  bay  of 
Bengal,  a  vessel  will  probably  find  a  SW  monsoon  instead  of  the  trade-wiad.  What 
is  the  cause  of  this  phenomenon  f 

12.  How  is  the  wet-bulb  hygrometer  employed  to  determine  the  hygrometric  state  ? 
Explain  the  formatiou  of  the  primary  and  the  secondary  rainbow. 

LIGHT. 

MONTHLY  EXAMINATION. 

February  24, 1874.— Time  allowed^  two  hours. 

1.  Deduce  the  formula  for  determining  the  conjugate  foci  of  concave  min'ors.  Show 
^hat  change  is  necessary  to  adapt  this  to  convex  mirrors. 

2.  Find  the  deviation  of  the  prism  whose  refract ing-angle  is  A  in  terms  of  the  angles 
<>nncidence  and  emergence;  also,  show  how  the  index  of  refraction  of  such  a  prism 
^ay  he  determined  from  the  deviation. 

3-  Deduce  the  formula  for  the  double-convex  lens — 

P     P        / 

4.  Show  that  the  intensity  of  the  illumination  of  a  plane  surface  is  proportional  to 
the  cosine  of  the  angle  of  incidence  of  the  rays.  It  is  found  by  means  of  Buusen's 
pbotometer  that  the  intensity  of  illumination  of  a  certain  gas-burner,  placed  at  the 
distance  of  25  feet  from  the  screen,  is  equal  to  that  of  a  standard  candle  placed  4  feet 
from  the  screen.     Compare  the  intensities  of  the  two  lights. 

Take  any  two  of  the  four  following : 

5.  A  small  plate  is  fixed  on  the  floor  of  a  room  9  feet  distant  from  the  wall ;  at  w!ia 
Jeight  on  the  wall  must  a  bracket  gas-bunicr  projecting  1  foot  be  placed,  that  the 
^latemay  receive  the  greatest  possible  direct  illniuinatiou  ? 

6.  What  must  be  the  least  length  and  the  position  of  a  plane  mirror  fixed  against 
be  vertical  wall  of  a  room  in  order  that  a  man  whose  height  is  6  feet  may  see  his  en- 
re  figure  at  one  view  f  Would  a  shorter  mirror  serve  the  same  purpose  if  inclined 
^inst  the  wallf 

7.  Show  that  a  man  looking  in  a  mirror  can  place  Jiis  finger  in  such  a  po?sit\OTi  w\Kiw 
that,  npoD  clMJD^  either  eye,  he  will  see  only  the  ojien  one. 
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8.  Let  A  and  B  be  two  media  separated  by  a  plane  snrface ;  let  v  be  the  velocity  of 
light  in  Jf  and  v*  that  in  B ;  show  that,  if  C  D  -B  be  the  path  of  the  ray  which  occa- 
pies  the  least  possible  time  in  passing  between  any  two  fixed  points,  Cand  J?,  the  ratio 
of  the  sines  of  the  angles  of  incidence  and  refraction  at  D  will  be  constant. 

LIGHT. 

ANNUAL  EXAMINATION. 

May,  1874. — Time  aUowedyfonr  hours;  any  two  questions  may  be  omitted, 

1.  Prove  that  in  the  case  of  a  concave  mirror— 

lenjjfth  of  the  object distance  of  the  object  from  the  principal  focas. 

length  of  the  image  focal  length 

2.  Define  the  critical  angle  of  a  substance,  and  determine  its  measure.  What  is  the 
greatest  apparent  zenith-distance  which  a  star  can  have  as  seen  by  an  eye  below  tlie 
surface  of  water,  the  index  of  refraction  between  air  and  water  being  J  T 

3.  Deduce  directly  the  formula  for  conjugate  foc<al  distances  in  the  case  of  a  convex 
lens. 

4.  A  convex  lens  held  12  inches  from  a  wall  forms  on  it  a  distinct  image  of  a  candle ; 
when  the  lens  is  held  6  inches  from  the  wall,  it  is  found  that  to  produce  a  distinct  im- 
age of  the  candle  its  distance  from  the  lens  must  be  doubled  ;  find  the  focal  length 
of  the  lens. 

5.  Define  the  optical  centre  and  ihe  secondai^y  axes  of  a,  \ena.  Prove  that  every  r»y 
whose  direction  is  unchanged  by  traversing  a  lens  passes  through  the  optical  centre. 

6.  Show  that  in  the  case  of  a  convex  lens — 

length  of  the  object p— / 

length  of  the  image        /    * 
p  denoting  the  distance  of  the  object  from  the  optical  centre. 

7.  A  person  has  6  inches  for  his  nearest  limit  of  distinct  vision;  what  kiud  of 
glasses  must  he  wear,  and  of  what  focal  length  f 

8.  Draw  a  horizontal  section  of  a  spectroscope  through  the  axes  of  the  tabes.  St»te 
the  positions  and  uses  of  the  important  parts. 

9.  How  is  the  presence  of  dark  lines  in  the  solar  spectrum  explained?  Define tho 
dispersive  power  of  a  prism,  and  deduce  the  algebraic  expression  for  it. 

10.  Apply  the  principles  of  the  undulatory  theory  of  light  to  the  case  of  reflectico 
from  a  plane  surface.  In  what  respect  do  the  vibrations  of  elliptically- polarized  light 
differ  from  those  of  common  light,  and  the  latt'Cr  from  those  of  x)lane-polarized  light ' 

11.  How  does  the  Newtonian  differ  from  the  undulatory  theory  of  light  in  its  expl»- 
nation  of  the  phenomena  of  refraction  ?  How  was  the  former  disproved  by  Foucault'* 
exx)eriraents  T 

12.  Explain  carefully  how  a  particular  wave-length  may  be  determined  by  means  of 
the  diffraction-spectrum. 

13.  How  may  light  be  polarized  by  reflection  ?  How  is  the  extraordinary  index  of 
refraction  defined  f 

14.  Prove  that,  if  in  a  homogeneous  medium  the  force  tending  to  restore  a  displae*^ 
particle  to  its  original  position  of  equilibrium  is  proportional  to  the  displacement,  the 
particle  will  describe  an  ellipse  about  that  point  as  a  centre. 


DEFARTMiENrT    OW    STEAIM-ICN'OIIS'ERY. 
STEAM. 

ANNUAL  EXAMINATION. 

May  25,  1874.— Tiwic  alloiced,  five  hours. 
I. 
Sketch  and  describe  the  common  (siphon)  mercurial  pressure-gauge,  as  applied  to 
boilers  and  condensers,  and  the   Bourdon  pressure-gauge.    Explain  their  several  prin- 
cfpJea  of  action. 
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IL 

IHimt  is  the  greatest  prossnre  per  sqnare  inch  (by  gauge)  that  may  be  employeil  in  a 
Cfliiidrical  boiler  8  feet  in  diameter  and  8  feet  in  length,  mtulct  of  iron  plates  of  ^  inch 
is  thickness.  Data :  nltimate  resistance  of  metal  per  nqnaro  inch  of  nection,  54000 
pounds ;  factor  of  safety,  6 ;  seams,  donblo-rivette<l. 

ni. 

Cilciilate  the  home-power  from  the  following  data:  Mean  ]>roHSiire  uimhi  piston, 
4S;325  pounds  per  square  inch  (absolute) ;  back  preHsuro  uiMm  pinton,  4.00  jmunds  ])er 
^iiare  inch  (absolute) ;  diameter  of  piston,  50"' ;  stroke  of  piston,  4*2"  ;  revolutions  of 
cspne,  60  per  minute.  Give  also  the  boiler-presHure  from  the  above  data,  the  rate  of 
optDsion  being  2,  and  the  hyp.  log.  of  3  =  0.69:i. 

IV. 

Give  the  quantity  of  water,  in  pounds,  that  will  be  required  to  condense  the  steam 
ibdiarged  from  a  pair  of  cylinders  of  50  inches  diameter,  and  42  inches  stroke 
tf  piston,  according  to  the  following  data :  Revolutions  of  engine,  60  per  minute; 
nte  of  expansion, 2;  mean  pressure,  42.325  pounds ;  hyp.  log. ,  2=.0.G93  ;  temp,  of  hot- 
wdl,130o  Fah.;  temp,  of  injection-water,  60^  Fah.;  total  heat,  1197-  ;  latent  heat,  910- 
▼eight  of  one  cubic  foot  of  steam,  ^r,?iv  pounds. 


Give  the  loss  incurred  by  the  practice  of  "  blowing  off"  according  to  the  data  of 

13 

qiMstion  rV ;  the  concentration  of  the  sea- water  being  ii,  by  hydrometer,  at  200^  Fah., 

«>2 
iDd  the  condenser  a  jet-condenser.    Describe  the  means  of  ascertaining  the  conccn- 
trstion  of  water  in  marine-boilers,  and  the  results  of  concentration  when  excessive ; 
itste  why  they  should  be  averted. 

VI. 

Give  the  maximum  speed  that  will  enable  a  vessel  to  steam  1777J  miles  according  to 
the  IbllowiDg  data :  maximum  speed  of  vessel  at  full  power,  10  knots ;  consumption 
^day  at  that  speed,  50  tons;  coal  on  board,  300  tons;  state  also  the  quantity  that 
will  be  consumed  daily. 

VII. 

Sketch  and  describe  a  balanced  (poppet)  steam  and  exhaust  valve ;  also  some  form 
of  slide-valve,  explaining  the  meaning  of  the  terms  lap^  leady  and  cut-off. 
Sketch  some  form  of  independent  expansion- valve. 

VIII. 

A  steamer  makes  10  knots  (of  6088  feet)  per  hour ;  what  is  the  slip  according  to 
tbe  following  data  f    Revolutions  of  screw  per  minute,  50 ;  pitch  of  screw,  2 1  feet. 

IX. 

Sketch  an  indicator-diagram,  and  describe  its  uses. 

X. 

^^^'w^l>e  a  surface-condenser,  stating  in  what  respect  it  diftors  from  the  jet-con - 
ttenser,  and  why  it  is  generally  preferred  for  niarine-Hervice. 
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IDEPARTMEN-T  OF    KN-GLISH    STUDIES,   HISTORY   A.VIX> 

LAW. 

ANNUAL  EXAMINATION. 

May  21,  1&7A,—Thne  allowed,  five  hours. 

[*  Stmrred  questions  are  altemativet.] 

CONSTITUTION  OF  THE  UNITED  STATES. 

I. 

Describe  the  process  by  which  a  bill  becomes  a  law. 

With  whom  rests  the  power  of  impeachment  ?  the  power  of  tryinfi^  impeachmente  ? 
the  power  of  trying  cases  of  admiralty  jurisdiction  T  of  determining  the  mlet  o^ 
proceedings  in  either  House  of  Congress  T  of  originating  bills  for  raising  reTeaiM? 
of  defining  and  panisbing  offenses  against  the  Law  of  Nations?  of  appointing  oomoltf 
of  admitting  new  states  into  the  Union  f  of  declaring  what  oflicer  thim  met  tm 
President  in  case  of  the  disability  of  both  the  President  and  Vice-President  f 

II. 

State  the  provision  of  the  Constitution  with  regard  to  (1)  export-duties;  (2)  tonnage- 
duties  ;  (3)  unreasonable  searches  and  general  warrants ;  (4)  religious  tests. 

What  is  said  to  be  the  supreme  law  of  the  land  f 

Give  the  substance  of  the  XIII.  Amendment ;  of  the  XV.  Amendment. 

Power  to  grant  letters  of  marque  and  reprisal :  to  whom  given  f  from  whom  with- 
held  ? 

INTERNATIONAL  AND  MARITIME  LAW. 
III. 

Describe  the  process  by  which  International  Law  came  into  its  present  form,  aod 
show  upon  what  basis  it  rests. 

What  is  the  objection  to  the  word  law  as  applied  to  the  principles  goveroing  tba 
relations  of  states  f    How  can  the  use  of  the  word  be  justified  T 

What  are  the  sanctions  of  lutemational  Law  f 

iir. 

Describe  fully,  (1)  Municipal  Law;  (2)  Civil  Law  ;   (3)  Common  Law;  (4)  Statute- 
Law  ;  (5)  Constitutional  Law. 
Discuss  Kent's  analysis  of  the  elements  of  International  Law. 

IV. 

1.  The  immunities  of  ambassadors  as  to  (a)  persons;  (6)  places. 

2.  The  immunities  and  judicial  power  of  consuls. 

3.  In  a  defensive  alliance,  when  can  the  casus  fcpderis  apply  to  a  war  offensiye  in  iti 
operations  f 

4.  What  is  the  objection  to  the  transfer  of  property  in  transitu  during  war  f 
f).  State  the  circumstances  and  discuss  the  bearings  of  the  Silesian  Loan  case. 

IV. 

State  iu  full  the  law  as  to  the  confiscation  of  enemy^s  property  and  debts  foaiKl  m. 
the  country  on  the  breaking  out  of  a  war.  Apply  it  to  the  following  cases,  sbo^i^V 
in  each  case  the  principles  on  which  the  law  rests  :— 

1.  Enemy's  public  property. 

2.  Enemy's  private  property. 

3.  Debts  due  the  enemy. 

i 
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i.  Stocks  held  by  the  enemy. 

a.  GovemmeDt  bonda  held  by  the  enemy. 

What  exception  to  the  Iaw  was  made  by  England  in  the  Crimean  War  f 

V. 
1.  Define  blockade. 

%  Id  what  two  ways  may  a  neutral  have  notice  of  the  existence  of  a  blockade  ? 
1  How  does  this  affect  the  question  of  the  neutral's  guilt  in  sailing  for  a  blockaded 
port? 

4.  How  is  the  act  of  sailing  for  such  a  port  considered  ? 

5.  How  long  do  the  offense  and  liability  of  a  ship  breaking  a  blockade  continue  * 

6.  In  prize-cases,  when  are  damages  awarded  against  the  captor  ? 


State  in  full  the  distinction  drawn  as  to  freight,  ship,  and  cargo  in  a(\iudging  upon 
i  oeatral  the  penalty  for— 

1.  Carrying  enemy's  property  (before  1856). 

2.  Breach  of  blockade. 

3.  Carrying  contraband. 

4.  Rescue  of  prize. 

5.  Carrying  enemy's  dispatches. 

€.  Resistance  to  the  right  of  search. 

VI. 

Explain  folly  any  five  of  the  following :— 

L  Bottomry-bonds. 

1  Registry,  enrollment,  and  license. 

3.  General  average. 

4.  Bill  of  lading. 

5.  Stoppage  tn  trantitu. 

6.  Domicile. 

7.  Postliminy. 
5.  Kale  of  1750. 

VII. 

1.  State  in  full  the  reasons  for  and  against  the  rale  subjecting  property  at  sea  to 
capture  and  confiscation  during  war. 

2.  What  must  be  the  nationality  of  a  prize-court,  and  where  can  it  sit ! 

3.  Has  a  prize-court  jurisdiction  over  prizes  in  neutral  ports  f 

4.  How  is  a  license  to  trade  regarded  by  cruisers  of  the  govcruinout  granting  it ! 
l)y  cruisers  of  an  ally  T    by  cruisers  of  the  enemy  f 

5.  State  the  provisions  of  the  declaration  of  the  Congress  of  Paris  in  18.^>(). 

vir. 

I.  Name  the  ship^s   papers  required  both  by  International  and  Municipal  Law,  and 
descn))e  charter-party,  clearance,  shipping-articles,  and  Hca-letter. 

2. State  the  circumstaucos  connected  with  the  capture  of  the  Horida  in  Bahia,  and 
show  fully  the  bearing  of  the  law  on  the  case,  and  on  the  relations  of  the  govern- 
ments concerned. 
^-  What  must  be  done  with  captures  made  after  a  treaty  of  peace  ? 
4.  If  one  party  to  a  treaty  violates  it,  is  the  treaty  void  f 

VIII. 

"^  the  case  of  a  war  between  th<j  United  States  and  France,  in  command  of  the  United 

^*t<»  steamer  Constellation,  cruising  in  the  West  Indies,  you  recapture  an  American 

^g,  naving  on  board  a  prize-crew  from  her  captor,  the  Insurgente,  and  bound  to  Mar- 
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tiniqae  for  adjadication.  Describe  all  the  consecinenoes  of  the  recapture,  stating;  t 
yon  do  with  the  prize,  aud  what  becomes  of  her  fioally ;  in  general,  show  how  all  ] 
ties  are  concerned,  giving  reasons. 

Some  days  after,  yon  captare  a  brig  owned  in  Bahia,  and  engaged  in  carr 
contraband  to  France.  She  is  taken  into  port  and  condemned  on  that  ground, 
appears  that  she  was  originally  an  American  vessel,  but  was  captured  early  in  the 
by  the  French,  condemned  as  enemy's  property,  and  sold  to  a  Brazilian  firm.  The  c 
inal  owner  puts  in  a  claim.   How  is  it  to  be  decided  f 

IX. 

Next  day  you  search  a  Dutch  (neutral)  brig,  bound  from  Guadeloupe  to  Copenhftj 
You  discover  a  packet  addresse<l  to  the  French  ambassador  at  Copenhagen,  from 
governor  of  the  island.  The  master  does  not  voluntarily  disclose  the  packet,  nor  i 
he  practice  any  fraud.  What  would  you  do  T  What  consequences  would  flow  from  : 
act? 

Later,  you  speak  a  vessel,  flying  the  Swc<li8h  (neutral)  flag,  al>ont  14  miles  out  f 
Kingston.  You  attempt  to  search  her,  but  only  succeed  by  overcoming  a  forcible  re 
ance.  On  examination,  you  find  that  she  is  a  French  merchantman,  having  on  boa 
cargo  partly  French  and  partly  neutral.  You  find  that  her  condition  is  such  that 
tensive  repairs  will  be  necessary  before  she  can  make  a  long  voyage.  What  is  t 
done,  and  what  results  flow  from  your  action  T 

X. 

Later,  yon  search  a  barque  sailing  from  Rio  to  Havana,  under  Spanish  oolors. 
find  that  the  owner  is  a  Frenchman,  who  has  resided  for  the  last  three  years  in  Havi 
What  would  yon  do  T  Supposing  that  yon  captured  the  vessel  and  sent  her  in,  n 
would  be  the  decision  of  the  court  T 

Next  day,  you  fall  in  with  two  vessels,  both  American,  and  trading  between  New  \ 
and  Martinique ;  one,  a  brig,  under  a  license  from  the  French  government ;  the  othi 
barque,  nnder  a  license  from  the  Department  of  State  of  the  United  States.  Vi 
would  yon  do  f 

Later,  yon  find  a  third  vessel,  a  neutral,  licensed  like  the  last,  bound  for  Martini 
from  Halifax,  having  on  board  artillery-saddles  and  uniforms,  which  the  owner  of 
ship  is  sending  as  a  part  of  the  cargo,  along  with  other  merchandise  belonging  to  1 
self  and  to  other  parties. 

Consequences  f 

I>KFARTMK:N"r  OF  MODERN-  T^A.SfGTJA.GJ^lS. 

SPANISH. 
annual  examination. 
May,  1874.— Specimkn  questions. 
TramJate  into  Spanish : 

They  do  what  they  can,  but  not  what  they  wish. 
What  is  the  matter  with  you  f 
I  have  a  sore  arm  and  cannot  work. 
But  yon  can  write,  can  you  not  f 
No,  sir ;  because  I  cannot  raise  my  arm. 
Can  your  children  write  and  read  f 
The  elder  can  read  a  little. 
What  is  there  new  this  morning  f 
I  do  not  know ;  I  have  not  been  out  yet. 
At  what  hour  shall  I  go  out  f 
A  little  later,  between  nine  and  ten  o'clock. 
If  you  bad  money,  would  you  lend  me  some  ? 
No,  because  you  are  a  great  spendthrift. 
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I  would  be  able  to  pay  you  to-morrow  eveniDg. 
Which  do  yoa  like  most,  tea  or  coffee  ? 
Waiter,  bring  three  glasses  of  wine  and  two  of  tea. 

Will  you  be  here  at  our  house  Wednesday  morniug  f  ' 

Bemain  at  home  until  my  return. 
I  haye  to  go  to  market  at  ten  o'clock. 
It  will  not  be  necessary  to  go  there  to-day. 
Wbj  do  yon  not  take  off  your  hat  when  I  enter  f 
I  was  studying,  sir,  and  did  not  see  you. 
CoDjagate  the  verb  eer  in  all  moods  and  tenses. 

Traoslate  the  following  verbs,  and  give  their  past  participles :  abrir,  morirf  »er,  poner, 
iwff,  iecir,  eacrihir. 
How  are  English  nouns  ending  in  ty  or  dy  usually  rendered  in  Spanish  ? 
Define  an  impersonal  verb,  and  give  an  example. 
Give  the  cardinal  numbers  from  one  to  twelve. 
What  is  a  reflective  verb  ? 

How  many  conjugations  are  there,  and  how  are  they  distinguished  T 
Translate  into  English : 

Qaerido  amigo : 

Temes  que  estoy  necesitado,  y  quieres  dividir  conraigo  lo  poco  que  tienes !  Mereces 
qae  te  levantar  estatuas,  y  si  fuera  este  el  tiempo  de  la  geutilidad  til  serias  adorado 
como  a  Dios  de  la  amistad.  Es  triste  verse  en  necesidad,  pero  es  muy  consolaute  en- 
eootrar  almas  tan  tiemas  y  tan  grandes  como  la  tuya  que  la  compadezcan.  Y  quieres 
*hora  forzar  mi  gratitud  al  silencio  f 

£8to  no  puede  ser,  araigo  mio.  Permite  pues  que  te  diga  que  mi  gratitud  ser^  pura 
y  mi  afecto  eterno.  Enviame  la  mitad  de  lo  que  me  ofreces,  y  esto  ser^  bastante  para 
Jwcer  muy  rico  a  tu  pobre  amigo. 

»  II. 

Qoeridos  discfpnlos  y  amigos : 

El  gefe  del  departaiuento  y  los  instructores  en  el  ramo  de  Espaflol,  que  comprenden 
cnan  feliz  es  el  momento  en  que  un  estudiante  recibe  su  diploma,  se  adelautan  hoy  a 
congratular  tan  to  a  vosotros  como  6.  vuestras  familias  por  el  cercano  even  to,  y  se  com- 
pUcen  en  declarar  que  vuestra  conducta  ha  sido  digna  de  los  que  recibiran  el  noble 
titulo  de  ohciales  de  la  marina  americana.  Pero  como  nuestras  relaciones  van  ^  cesar, 
P«rraiti(lD08  alguuas  reflexioues  que  el  iuteres  por  vuestro  porvenir  nos  iuspira. 

Refrescad  de  tieiupo  en  tiempo  con  vuestros  libros  las  ideas  adqueridas,  y  verbis  que 
'^teoria  toma  formas  y  se  da  la  mano  con  la  practica,  y  por  lo  que  toca  ^  los  lenguages 
^0  olvideis  que  lo  mas  necesario  es  usar  desde  luego  lo  que  ya  sabeis. 

Muchos  son  los  puertos  eu  dondo  el  idioma  espauol  se  habla,  en  todos  ellos  encon- 
^^18  admiradores,  sea  de  vuestras  instituciones,  sea  de  las  gracias  que  acompafian 
■'^mpre  si  la  juventud.  Convencidos  de  esto  no  tengais  miedo  del  ridiculo  al  hablar  el 
^pafiol.  Los  uativos  estariin  coutentisimos  de  iuterpretar  vuestros  pensamicutos  y  os 
*yQ<laran  en  vuestras  diticultades.  llablad  pues :  Su  voz  clara  y  dulce  formant  vuestro 
^'<io.  Hablad  pues  sin  temor,  porque  eu  vuestra  edad  haata  los  tropidzos  de  un  es- 
^ogero  sou  un  adoruo. 

'^  moilerados  en  vuestros  placeres,  sin  olvidar  la  maxima  do  Don  Quijote  que  **  el 
^'^0  deiuasiado  no  guarda  secreto  ni  cuaiplo  ptilabra."  Como  soldados  del  pueble,  sea 
^^tra  divisa  la  que  hay  escrita  en  las  famosas  espadas  de  Tole<lo  "  no  me  saques  sin 
^^^m.  no  me  embaines  sin  honor." 

Que  Dios  dirija  vuestros  pasos  y  estad  seguros  que  si  cualquiera  de  vosotros  se  dis- 

^'J^'iie  ulguu  dia  por  alguna  accion  de  noble  humanidad,6  de  brillaute  bravura  militar, 

**  Kffe  del  departameuto  y  vuestros  instructores  de  Espailol  al  relatarla  ^  los  que  que- 

^^n fD  la  escuela  para  que  les  sirva  de  ejeiuplo,  exclamaran  con  orgullo :  ''  Este  tambien 

^  »u\o  uno  de  nuestros  disci palos." 

l)io9  oe  gnarde,  seiiores:  El  gefe  y  los  ixstructokes  del  ramo  de  EspxSou 
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CADET-ENGINEERS. 
FIRST  CLASS. 

DEPARTMEN^T    OW    FHiYSICS    AND    CHEMISXRY. 

CHEMISTRY. 

SEMI-AKNUAL  EXAMINATION. 

January.  1874. — Time  allowed,  two  hours, 

1.  Explain  the  distinction  between  chemical  compoands  and  mechanical  mixt 
Under  which  head  does  air  come,  and  what  are  the  proofs  f 

2.  What  are  the  products  of  the  combastion  of  coal  f    What  are  the  conditio! 
the  production  of  the  maxim  am  of  heat  from  a  given  quantity  of  fnel  f 

3.  Explain  the  chemistry  of  steam-boiler  incrustation  resulting  from  the  actii 
(1)  fresh  water  and  (2)  sea- water. 

4.  Give  the  rationale  of  soap-manufacture,  with  the  chemical  oonrtifaition  ol 
saponifiable  fats. 

5.  Interpret  the  following  formulas,  giving  chemical  and  common  names : 


HtSOi,    Si02,    ffKCO:,,   Xff^NOi,  Eg^Cl^,    CuSO^,   bH^O,  ^«^»  \o,    ^^ 


6.  Disease  the  principle  and  applications  of  the  so-called  galvanic  action  of  t^ 
more  metals  in  contact,  and  in  the  presence  of  corroding  agents. 

7.  What  compounds  constitute  the  ordinary  ores  of  iron,  zinc,  tin,  lead,  ooppei 
ver,  mercury,  and  gold  f    Give  formulas. 

8.  What  is  the  chemical  constitution  of  cast  iron  T  How  is  it  converted  into  wro 
iron  and  steel  f    Give  the  chemical  phenomena  of  the  processes. 

CHEMICAL  ANALYSIS  (QUALITATIVE). 

ANNUAL   EXAMINATION. 

May,  1874. — JXmt  allowed,  five  hourti. 
One  of  the  following  complex  substances  was  given  to  each  Cadet : 

1.  White  paint  in  oil  (zinc  white) ; 

2.  White  paint  in  oil  (impure  lead  white) ;  ♦ 

3.  Green  paint  in  oil  (Prussian  blue  and  chrome  yellow) ; 

4.  Fresh-water  boiler-scale ; 

5.  Rumford  yeast-powder  (acid  phosphate  of  calcium  and  bicarbonate  of  soda) ; 

6.  Ultramarine  blue,  dry ; 

7.  Type-metal; 

8.  German  silver. 

(The  oil-painta  were  waahod  free  of  oH  and  diied,  after  the  CadeU  bsd  shown  that  thry  knev 
thJH  was  etfect4Ml.) 

ELECTRICITY  AND  MAGNETISM. 

MONTHLY  EXAMINATION. 

April,  1&74,—Time  allowed,  two  hours, 

1.  Explain  the  construction  and  use  of  resiHtance-coils. 

What  would  be  the  resistance  of  three  wires  in  multiple-arc,  whose  res]<^c 
resistances  are  8,  25,  45  ohms  T 

2.  Suppose  two  uuiform  conductors  of  unequal  resistances,  to  be  repremnted  by 
lines  C  D  and  F  G ;  the  first  conductor  is  8  kilometers,  and  the  second,  84  kilotoe 
long;  the  difference  of  potential  between  C  and  D,  and  between  F  and  G  is  25  vc 
If  one  end  of  a  galvanometer-wire  be  attached  to  the  first  conductor,  3  kilometenf 
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C,  at  what  point  of  FG  mast  the  other  end  of  the  fi^alvanonieter-wire  he  attached  in 
order  that  there  shall  be  no  deflection  of  the  needle  f 

1  Describe  the  constmction,  mode  of  action,  important  applications,  and  defects  of 
magneto-electrioal  machines. 

4.  GiTe  a  method  for  determining  the  position  of  a  fanlt  in  a  telegraph-line,  when 
the  fiiolt  is  large,  and  its  resistance  nearly  constant. 

5.  How  can  the  position  of  a  fanlt  be  foond  by  means  of  a  retnm-wire,  so  that  the 
nsult  shall  not  be  affected  by  any  variation  in  the  resistance  of  the  fanlt  f 

ELECTRICiry  AND  MAGNETISM. 

ANNUAL  EXAMINATION. 

May,  1874. — Time  allowed,  five  hours, 

1.  What  is  the  meaning  of  the  word  potential  as  used  in  electricity  f  How  may  the 
diffiBrence  of  potential  be  measured  f 

2.  Make  it  cTident  that  yon  know  the  direction  of  currents  induced  in  a  neighboring 
coodoetor  by  the  change  of  position  of  a  magnet,  or  of  a  wire  throngh  which  a  current 
is  passing,  or  by  the  increase  or  decrease  of  the  strength  of  the  magnet,  or  of  the  cur- 
rent in  the  wire.    What  common  properties  have  solenoids  and  magnet«f 

3.  What  is  an  ton  f  What  determines  the  quantity  of  an  electrolyte  decomposed  f 
If  an  absolute  electro-magnetic  unit  of  current  decomposes  in  one  second  0.00092 
grunmes  of  water,  how  much  silver  will  be  deposited  per  hour  by  a  current  produced 
by  a  battery  of  a  constant  electro-motive  force  of  56  volts,  overcoming  a  resistance  of 
6  ohms  f 

4.  In  a  thermo-electric  pile,  to  what  is  the  work  done  by  the  current  equivalent  f 
What  is  an  expression,  containing  the  mechanical  equivalent  of  heat,  for  the  electro- 
modre  force  absolutely  necessary  to  effect  the  decomposition  of  an  electrolyte  f 

5.  Explain  the  construction  and  action  of  Carry's  dielectrical  machine.  Explain  the 
eoDs^nction  and  action  of  Thompson's  reflecting  electrometer. 

6.  If  the  difference  of  potential  between  A  and  B  is  maintained  at  28  volts,  and  three 
points  be  connected  in  multiple-arc  by  two  wires  of  5  and  12  ohms  resistance,  respect- 
ively, what  will  be  the  strength  of  the  current  measured  in  farads  f  Describe  the 
eonstmction  and  action  of  Grove's  cell. 

7.  Compare  the  cost  and  advantages  of  the  potential  energy,  mechanical  energy,  and 
osefol  mechanical  effect  resulting  from  the  consumption  of  zinc  in  a  galvanic  battery 
with  those  developed  by  the  use  of  coal  in  the  ordinary  engine.  Describe  the  con- 
■traction  and  special  advantages  of  the  Siemen's  armature. 

8.  What  is  the  most  important  electro-motor  in  use  T  Explain  how  telegraphic  mes- 
Hkges  can  be  sent  simultaneously  in  both  directions  through  one  wire.  Describe  some 
Biethod  of  determining  the  position  of  a  fault  in  a  telegraph-line. 

9.  Explain  the  construction  and  use  of  the  Whoatstone  bridge.  What  determines 
the  choice  of  a  galvanometer  for  a  special  purpose  T 

In  the  departmeDt  of  Physics  and  Chemistry,  the  papers  set  for  the  Cadet-Engineers  of  the  First  Cla88, 
in  the  subject  of  Mechanics  and  Applied  Mathematics,  are  the  same  as  those  set  for  the  Cadet-MidHlii))- 
BKn  of  the  Second  Class,  and  in  the  subject  of  Heat,  the  same  as  those  sot  for  the  Cadet- Midshipmen  of 
the  FiTrt  Claas. 


STEAM-ENGINERY. 

ANNUAL  EXAMINATION. 

May,  1874. — Time  allowed,  four  hours, 
I. 
Dwcribe  the  various  strains  to  which  material  may  be  subjected,  giving  an  instance 
vfosehfrom  the  steam-engine.    Explain  the  meaning  of  the  terms  :  ultimate  strength, 
Itool-atrength,  working-load,  set,  resilience,  factor  of  safety. 
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II. 

Calcalate  the  greatest  pressare  in  ponuds  per  square  inch  that  may  be  employed 
a  cylindrical  boiler  of  d  feet  diameter,  contaiDlQg  a  cylindrical  farnace-flae  of  4|  1 
diameter,  and  ^  inch  thickness,  built  in  three  sections  of  2  feet  each,  and  strenii^he 
at  the  ends  of  the  sections  beyond  the  ultimate  strength  of  the  phite.    Factor  of  safety 

III. 

Give  the  thickness  of  the  shell  of  the  boiler  described  in  question  II ;  the  shell  be 
double-riveted,  and  the  tensile  strength  of  builer-plate  being  taken  at  54000  poa 
per  sc|uare  inch  of  cross-section. 

IV. 

What  would  be  the  least  diameter  of  wrought-iron  brace-rods  for  opposite  segmei 
portions  of  the  heads  of  a  cylindrical  boiler  of  8  feet  diameter  and  8  feet  in  leng 
the  versed-sine  of  the  segments  being  2^  feet,  the  braces  18  in  number,  and  the  ] 
sure  per  gauge  80  pounds  f 

Define  moment  of  flexure  and  leverage^  and  give  the  formulas  for  resistance  to  cr 
breaking  under  the  five  general  conditions.  Give  the  breadth  and  thickness  of  a  84 
wrought-iron  crank  of  an  engine  of  10  feet  stroke  of  piston,  by  which  500  horBe-pO' 
is  developed,  with  a  piston-speed  of  500  feet  per  minute.  Initial  pressure  (absola 
40  pounds  per  square  inch. 

The  cast-iron  dome  surmounting  the  steanwlrum  of  a  boiler  carrying  80  pound 
steam  is  spherical,  with  a  radius  of  1  foot.  The  dome  being  danged,  and  secured 
bolts,  what  is  the  nature  of  the  strains  at  its  base,  and  what  thickness  will  suffice 
resist  them,  taking  8  as  the  factor  of  safety,  and  15,000  pounds  as  the  tenacity  f 

VII. 

What  is  meant  by  absolute  zero  f    How  is  it  determined  f 

VIII. 

If  3  pounds  of  coal   of  the  components,  C  =  0.915,  H  =  0.035,  O  =  0.02C  are 
quired  to  develop  a  horse-power  per  hour,  what  per  centum  of  the  fuel  is  utilized,  i 
to  what  causes  may  be  attributed,  the  loss  of  the  remainder? 

IX. 

Calculate  the  number  of  pounds  of  air  requiretl  for  the  perfect  combustion  of  < 
ton  (2240  pounds)  of  coal,  and  the  numlier  of  pounds  of  water  it  should  evapon 
under  atmospheric  pressure  from  a  temperature  of  110^  Fah. 

X. 

Draw  diagrams  from  the  same  cylinder,  using  the  same  pressure,  viz,  60  pounds  ] 
gauge,  as  follows  : 

(a)  A  pair  of  diagrams,  showing  cut-off  i  from  beginning  of  stroke,  supposing  1 
engine  to  be  condensing. 

(/>)  A  pair  of  diagrams,  showing  cut-off  at  i  from  the  beginning,  supposing  theeng 
to  be  non-condensing. 

(c)  A  pair  of  diagrams  (condensing),  designed  to  cut-ofi  at  stroke,  but  showi 
the  eccentric  to  have  slip|>ed  backward  apparently  45"^. 

(d)  A  pair  of  diagrams  (non-condensing),  designed  to  cut-oft  al  ^-stroke,  with  val 
stem  considerably  too  long. 
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SECOND    GLASS. 

33EP-A.RTMENT  OW  ]VIAXHEM:AXICS. 
DESCRIPTIVE  GEOMETRY. 

ANNUAL  EXAMINATION. 

May,  1&7 a.— Time  aUoicedffive  hours. 

Pus  a  plane  throagh  A,,,  (4.0, 1.5, 1.0),  making  au  angle  of  45^  with  V  and  60^ 

H. 

m a  plane  through  B ... (4.5, 1.75, 0.5), making  an  angle  of  75^  with   V  and  4^^ 

if. 

\d  the  shortest  distance  between  the  lino  A  i?,  and  the  intersection  of  these  two 

s. 

Draw  aline  through  the  point  A  .,,  (4.5, 1.0,2.0),  making  an  ang*e  of  45^  with  V 

lOo  with  ff. 

ipose  this  line  to  revolve  abont  the  fixed  lino  which  passes  throagh  A  and 

(3.5, 1.5, 0.0),  always  remaining  at  the  same  angle  with  it.     Find  the  horizontal 

ertical  projections  of  the  snrface  so  generated. 

s  a  plane  tangent  to  this  surface  throagh  the  point . . .  (5.5, 1.0, 1.0). 

I  ring  is  generated  by  the  revolution  of  a  circle  about  an  axis  in  its  plane  ;  find 

ne  form  of  a  section  of  this  ring  made  by  a  plane  tangent  to  its  inner  surface ; 

3" 
the  centre  of  the  generating  circle  at . . .  (6.0, 3.0, 1.0),  and  its  radius  t  ;  the  axis 

sal  and  passing  through . . .  (4.0, 3.0, 0.0),  the  cutting-plane  perpendicular  to  F,  and 
og  an  angle  of  45°  with  H. 

A  spheroid  is  generated  by  the  revolution  of  an  ellipse,  whose  semi-axes  are  1.25 
.75,  about  it«  migor  axis.  Taking  the  centre  of  the  ellipse  at . . .  (3.0, 2.0, 2.0),  and  its 
r  axis  vertical,  find  the  true  form  of  a  section  of  the  spheroid  made  by  a  plane 
Dg  through  the  upper  vertex  of  the  ellipse,  perpendicular  to  V,  and  making  an 
5  of  60O  with  H. 

»  a  plane  tangent  to  the  spheroid  at  a  point  of  its  upper  surface,  the  horizontal 
ction  of  which  is  at . . .  (3.5, 1.5, 0.0). 

Two  cones,  each  having  a  circular  base,  stand  on  II,  The  radius  of  the  base  of  the 
is  2",  and  centre  at . . .  (3.0, 2.5,  0.0) ;  and  its  vertex  is  at . . .  (3.5, 2.0, 1.5);  the  radius 
le  base  of  the  second  is  l'^5 ;  its  centre  is  at . . .  (3.25, 2.5, 0.0) ;  and  its  vertex  at 
15,0.5,  2.5);  it  is  required  to  find  the  horizontal  and  vertical  projections  of  their 
section. 

An  hyperboloid  is  generated  by  the  revolution  of  the  indefinite  line 
.(2.0,  1.75,  2.25),  B  ...(4.75,  1.0,  0.0),  about  a  vertical  axis  passing  through 
1.5, 2.25, 0.0) ;  find  the  horizontal  and  vertical  projections  of  the  surface  so  gcn- 
d,  and  find  the  true  form  of  a  section  of  this  surface  made  by  a  plane  perpend ic- 
to  F,  and  parallel  to  an  element  of  the  asymptotic  cone ;  let  this  plane  pass 
igh  the  right-hand  extremity  of  that  diameter  of  the  circle  of  the  gorge  which 
rallel  to  the  ground-line. 
Construct  the  tetrahedron  V-ABC,  having  given — 

C  . . .  (4.5, 1..5, 1.0),  cr, I'.o. 

B  ...(3.0,2.0,1.5),  y;r, 2".0; 

A  ..,  {2.0, 1.0, 1.0),  AT, 2  '.'2.') ; 

rcnm.Hcribe  a  sphere  about  this  tctnihedron. 

Poms  a  plane  tangent  to  the  three  spheres  whose  centres  are  at  the  points 
1.0,  0.5,  1.0), . . .  (4.5,  1.5,  l.O),  and  . . .  (3.5, 2.25,  0.7r») ;  and  whose  radii  are  respect- 

■tft      Oft  O" 

papers  set  for  the  Cadet-Engiiif-ers  of  the  Second  Cla"*-^  in  Algebra,  Plane  Tri;ionomefry.  and  Ana 
'  Geometry  were  the  same  as  those  net  for  the  Fourth  Class  of  Cadet- !Ji(ls!)ipiuen  in  Jaunary  and 
t  Third  Class  of  Cadet-Midship  men  in  January  and  May. 

*  Alternatives. 
8N  A 
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Too  gmt  Mid  too  Utile  lead ;  too  great  oompreiBion  ;  scantiness  of  opening  of  ports. 

&  Dneribe  the  apparatus  known  as  Sewell's  snrfaoe-oondenser,  mentioning  any 
peealisrities  that  pertain  to  the  pumps  osed  in  connection  with  it. 

9,  GiTen,  the  diameter  of  the  cylinder  of  a  non-condensing  engine,  2  feet ;  the  stroke 
«f  pirton,  6  feet ;  preesore  per  gauge,  40  pounds ;  cut-off  at  i  from  beginning  of  stroke  ; 
nrdotionsi  70  per  minute;  back  pressure, 2  pounds  abore  the  atmosphere. 

Dnw  the  indicator-diagram,  and  calculate  the  horse-power,  neglecting  clearance. 

lOl  State  the  advantages  derlTod  from  the  practice  of  surface-condensation  in  general  • 


ERRATA. 

Ob  psge7,  in  place  of  Captajn  Kidder  Randolph  Brbesk,  read  Comhandbr  Edward 
Tixst;  in  place  of  Conmandamt  of  Midahipmeny  read  Cammandani  of  CadeU, 
On  page  8,  after  Passed  Assistant  Enginbrr  Thomas  WHmcsfDB  Rab,  insert  C.  E. 
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UNITED    STATES   NAVAL   ACADEMY. 


I  first  1 


UoiUmI  £$U(««  Xaval  Academy  wa»  fonnded  ia  1845^  by  George  Baucrofti  Secre 
of  the  Nav3%  iti  tbc  adinjoiRtrfttion  of  rresUkuit  James  K.  Polk.    It.  wM  ibnuiilly 
tetl  October  10,  of  that  year,  under  the  u&nio  of  the  Naval  School,  with  Commander 
iklin  Bacbanan  as  S  ii  peri  n  ten  don  L    It  wiis  placed  at  Aanapolis,  Md,,  on  the  lAn4] 
pied  liy  Fort  SeverD,  which  wqa  jijiven  op  by  the  War  Department  for  the  putpOBO«i 
School  at  ild  establishment  numbered  50  Midsbipmen.  of  whom  36,  of  the  date  o| 
preparing  for  eromtnation ;  13,  of  the  date  of  1*<41,  wore  to  remain  at  their  I 
until  ordored  to  wii;  and  7,  just  appointed^  were  to  take  the  regular  course,  i 
was  fixed  aa  one  year  at  the  School,  throe  years  at  6ca,  and  a  fifth  and  final  year 
Seboolj  before  promotion.    Later,  the  coarse  was  altered  to  seven  years,  of  which 
two  and  last  two  were  at  the  School,  and  the  intervening  years  at  sea. 
October,  1649,  a  board  of  officers  was  appointed  to  re-organize  the  School,    A  new 

was  devised,  and  carried  into  operation,  July  1,  lt*oO.    By  this,  the  course  of  J 
ict>4>n  was  made  mure  ext4!nBive}  and  arranged  to  cover  four  couaecutive  yaim|J 
t^tfrn  of  Prufi'ssors  was  increased,  and  a  Sloop-of'War,  the  Preblo,  was  attached  tau 
School  a-»  a  practice-ship.    The  new  school  was  called  the  Naval  Academy,  aod 
placed  under  the  snper^'tsion  of  the  Chief  of  the  Bareau  of  Ordnance  and  Hydrog- 
A  board  of  visitors  was  appointed  ti>  examine  into  the  state  of  the  Academy 
loalty,  and  to  make  a  report  upon  its  condition  to  the  Secretary  of  the  Navy.    The 
ctase  of  Acting  Midshipmen  under  the  four  years'  course  entered  in  October,  IbSl| 
was  graduated  in  June,  1854. 
n  May,  IH^I,  on  the  outbreak  of  the  war,  the  Academy  was  removed  to  Newport, 
L    The  three  upper  claaii*^  were  dotiiched  and  ordered  to  sea,  and  the  remaining 
g  Slidshipmen  were  quartered  in  the  Atlantic  House  and  on  board  the  Frigate 
lititution.    In  September,  ISCh,  the  Academy  wiks  movcnl  back  Uy  Annapolis,  where 
bas  since  rcmaiiK*«L 

'Wlien  the  Bureau  of  Navigation  was  established,  July  5,  1§G2|  the  Academy  was 
under  its  supervihion;  March  l^  18C7j  it  wns  placed  under  llic  direct  care  and 
ision  of  tho  Navy  Department,  the  adniinistrative  routine  and  financial  man* 
*Dt  being  still  conducled  thro  ugh  the  Bureau.    This  system  was  followed  till 
11,  InGif,  wheu  all  connection  with  the  Bureau  ceased. 

tiynn  of  the  academic  course  wns  changed  by  Jaw,  March  3,  1873,  from  four  to 
jtmra.    The  climige  took  eflect  with  the  class  which  entered  in  the  following  sum- 

I  class  of  Acting  Third  Assistant  Engineers  was  onlered  to  the  Academy  for 
The  course  embraced  the  subjects  of  steam-engineering,  iron-mauufac- 
nttstrt,  and  mechanics,  »nd  practical  exercises  with  the  iteam-engiue  and  in 
ihiue-*jhop.     This  class  wtm  griuluated  in  June,  1HB8,  together  with  two  Cadot- 
neers  who  btwl  entered  the  Acudctny  in  lBo7.     After  an  interval  uf  four  years,  ia.| 
her,  I'^l,  a  new  clntw  of  Cndet-Engineer*  was  admitted.    This  cluss  followed 
jenrs^  con rM?,  somewhat  more  extended  lliau  that  of  the  class  of  1h«W,  and  was 
tn»t#Hi  in  1!?t;1*     In  i^d  and  1^3,  new  cla»ses  were  admitted,  the  first  of  which 
tb«  Acadfoniy  In  l^A,  and  the  second  last  summer.    By  an  act  of  Congress,  approved 
lary  SI,  I>f74,  the  eours**  of  instruction  for  Cadet- Engineers  was  made  four  years, 
of  two}  and  ihe  new  provision  was  firnt  applied  to  thcoltt'S  enferiog  tlie 
ly  is  iW  year  1*^4 . 
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ACADEMIC   CALEKDAB,    1875-76. 


There  Ktt  now  three  elftnet  of  CadGt-EoglnMra  at  ihn  AciMlemjr :  the  llrBt,  i 

posed  of  Ciwlet!!  turnpcl  bnak  from  the  class  Imst  gmcluatcd^on  nccoant  of  defteteq 
aoholATship^  whose  con ra<^  t*ritl»  in  187C;  the  third,  which  ivQtored  in  1^4»  tiod 
new  law  ;  nnd  the  fourth,  admitted  in  Seplemher,  1H75. 


BOARD    OF  VISITORS,  JUNE,  1875- 


Cominodore  FOXRALL  A.  PARKER,  U*  S.  N,,  Prmideni, 
Brevet  Major-General  E.  O.  C.  ORD,  U.  8.  A.,  l'ioe-/V«i<lfi?l. 
explain  GEORGE  E.  BELKNAP,  V.  8,  N. 
Pay-Director  ROBERT  PETTIT,  U,  8.  N. 
Chief-Enginecr  ALEXANDER  HENDEK-SOX,  V.  8.  X, 
Major  W.  E,  POTTER,  of  Xow  Jersey. 
Rev.  O.  IL  TIFFANY,  D.  D.,  of  lUmoia. 
Professor  J.  G.  JAMES,  of  Texas. 
Profi'4i8or  E.  S.  CARR,  of  California. 
Prof««4Mor  A*  M.  QUW,  of  Iniliana* 


CALENDAR. 

1875-70, 


Apt. 

20. 

1876 

Jan.  24 

-29. 

Jan. 

29, 

Jan. 

31. 

Jane  10-20. 

Jtine 

20. 

June 

21. 

Sept. 

.'>.■ 

Sept. 

Pi. 

Sept. 

20, 

— Begiuniog  of  firet  term  ...... Moiidax. 

—Semi -anti oat  examtaation Monday- 

— End  of  lirst  term. . Saturday. 

— BegioDing  of  second  term Monday. 

— Annual  examination * ......* .,-  Saturday •Tfl 

—End  of  academic  year  187:^-76  .,.....,*- Titt^day* 

^Examination  of  candidates  for  admisBion  as  Caitet- 

Midshipmen •  W©dD 

—Examination  of  candidates  for  admiseion  aa  Cadet* 

Engineers Tneaday.  ; 

—Examination  of  candidates  for  jidmiasion  aa  Cadat- 

Mtiltthipmen ' 

— Jtegtnning  of  0r«t  term  U76-77 \..*- -  V, 

The  academic  months  of  Id75-T6  end  on  th«  following  daya: 


Oetoher Oct.    23 

Novemhcr Nov.  20 

December. Dec   IH 

Jannary Jan.  22 


Fehmary . 
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April 

May 


J 


% 

CALENDAR 

FOR     187  S-76. 
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OKKICIJRS 

OF  TfIS 

OTTED  STATES  NAVAL  ACADEMY. 


SBAE-ADITIKAL 
CERKTOPHEU  ItAVMOND  PERRV  RODGEStS. 


ftri'KHi^mrvMLVT* 


COMItJiXOEHSXORHAK  TOS  HELDRF.tCH  FAfiQUHAA. 


ACADEMIC  STAFF. 

COMlfAKDI^R  Kt>WAUD  TKRKY. 


t^^AMASBmi;  SJLV AL  TACTION  AXti  XaVAL  OQfltrtMiCTlOTt, 

COSiUAKDER  HKXKY  LYCURGCS  QOWt^N. 
Head  qf  DepartmsAt. 

'■'P,  »V«va<  Tmetifi$,  and  K^tal  C^mCmrfi^i, 

Mjirnmw  Smonii, 
tfutntfti^r  in  Fiorin^f,  S^ria^ntin^^  and  G] 


COMMAX0ER  J  AMISS  M'KAXK, 

r  ■'       ui  McCaua. 


Swr^fd*MmUr. 
JtihH  It  Ittrr., 

aKOnoit   IjKtltTK, 


MM 


lCAi)EMY. 


MirilKMvTICS* 


raOF£6SOR  WILLIAM  WOODBURV  nEXDKlCKSOK. 


VII  A  - 


Ilemd  0/  Dtjtaftmmt 


Lift 

Ll! 

Lit 
Es 

E^ 


u%«  Sr«iiii\\ 
'  »  '\  SuvtllKitt.A\i». 


Fawkp  > 


liuiru^i^ifi  ill  MathrmfiH^'t. 


>i  i-.v  *i-r.-\ut  >  f.u>  ^ 


CHlKr  EKGIXEER  ClI^iRLES  HENJIV  BAKKB, 


IK  lloimtwicic,  A.  M-. 


Lt^Uuci^.-i^  +a  -S.V;3m--CN^i<w+-ji(. 


ASCrttOXOMY,  NAVUiATJON,    i  >i 


■^  t    Ik   I    J.    l  i  .Mj 


COatMAXDER  JailK  ADAMS  HOWETX, 
--"    * T..  ... —  T- irttirit  aAiiitixorox. 

3. 


]■ 


laVMC*  aSU  illHMlStTRV. 
COiUIAKDER  WILLIAM  THOMAS  SA^MI'SOK, 

"i-rvtVr  r*nww  i  viir'ii     ^  t  iiimit  Switii  B41tlC1t1l» 

M,  Til.  D., 

.;  .,., .  .^ :..-  . .-.,  B„ 


huttuctofM 


Kirfc,  S.  II,, 

>  Kl'KVtKtt  CORAWKLl, 


EsririHii  siriMi:s,  iii'^T^KiVt  am*  i.\W» 
rKUFKiS^li  JA>1KS  nrSSKLL  ftOI  EV.  A.  B. 


'  I  t  .■>  I  t  ll"  I 


Ir-»frutiiir»  in  MftfflUh  St^U*,  Nuttarit.  «fNl  L«m, 


10        OFTICERS   OF   THE   UNITED   STATES   NAVAL   ACATiEMY, 


MOHEIIX   hA a G I  AG KS* 

roMMAXDER  WIXFIKLD  SCOTT  SCUtKY, 
Hmd  €/  Ih'p&rtmfnt 


i  nrfnurttim  t 


[MIOFKSSOH  lUCHARD  SOMKHS  SMITH,  A.  H^ 
Hend  9/  DrpartwenL 

AMtATA^rr  Pi80FM«oft  Marbiik.  Quvru, 

AhkIH-»*\.VT   l'KO|rK>*Olt  nUUl-Ki)  FK4Ai:I?   lU.M      .  L. 

Inalntetvrt  in  Drmeinfi, 


OFFICEUS  NOT  ATTACnED  TO  THE  ACADEMIC  STAFFJ 

MEDICAL  TXSPKCTOR  ALBEKT  LEAKY  ^nHO^^  A.  it.,  M>  D. 
SlTliGKoN  (*n»R«;r  AI>AMS  lUttt.flT    \t    1» 

Af  I  JOHN  ROWERHr.  It  D, 

A>  It  WALTUS\  H.  U, 

Pa  i ..: 

PAYM  A 
CHAPl 

ASSIST. .  !     L'\hmfim. 

J  A  M  KS  J  o  a  N  Si >  ^  , *f  i^^ariaw. 

RlfllAIvl)  SWAN 

KlCllAKD  MUALL   ..„....,  - urj/. 


MAUtXtC   f3AKtttSON. 

("APTAIS-  M.  LAXE  flLTOX,  C7b*fiiiiMidfii#. 

Fi^n.'i    rut  rK\\Ni    llrviiT  ^'t.-nv  ( 'I'l^tir  *\k. 
\ 


C-  J-  Mt*nrTtv    . 

Wuj.i  v.  'i     -    Liti  .., 

U  51  

T.  V 

\  ..... 


Mil 


IHO   AXD   Clt 


ACADEMIC  BUAKD. 


REAR  ADMIRAL  C-  K.  P.  H0DGKR8,  V.  8.  K, 
COMMANDER  EDWARD   TERRY,  U  8.  N. 
COMXUNDER  J.  A.  HOWELL.  U*  8.  N* 
COMMANDER  IE  L.  IIOWISON,  U.  S.  K. 
COMMANDER  JAMES  O'KANE,  U.  S.  N. 
COMMANDER  W.  S.  SCHLEV,  U.  8.  N. 
COMM.'^NDEli  \\\  T.  SAMPSON,  L%  S.  K 
CHIEF  ENGLNEER  C.  IE  BAKER,  U,  8,  N\ 
PROFESg^>R  W  W:  HENDRICKSON,  U,  8.  N. 
PROFESSOR  R.  8,  SMITH,  A,  M, 
PROFESSOR  J.  R.  SOLEY,  A.  B. 


G  A  D  K  T    O  F  F  I  0  E  R  S  . 


GEORGE  C.  FOULK. 

c  Aurr-LiEUTRX  A  srrs. 


SrEi'HEN  J  EN  K  IKS. 


HEKRY  L\  UEAKING. 


CADK'r->tA«TKR!4. 


s,  J,  Bitowy, 

V,\  IL  aLLEK. 


t:  J.  Bor^H. 

T.  G.  WINCH. 


W.J.  f?HAMBKKS 
J.  H   SKAksi. 


AIUUTAXT. 
T,  M.  POTTS. 


r  A  L>  K't    r B  rr  r-OFKiCK  k«  . 
Ftfgt  Oaptftifut  <fi(f  Qu.n*M  Oreitt. 


U' 


i*\\m. 


L.  W.  ric|»uiicij<»r. 
WUIiaiii  Briiituirsreutluir. 
]L  T.  Wdttitiie, 
A.  K.  Calver, 


W.  F.   FutljuiJ 

c,  r  r^*i 

A,    *'         VV   -„,.r 

».«lr 

J^' 

U- 

tL  i>     -  • 

i)      (♦.     lJ«M!ifH. 

A II It'll  J*'rtn«i. 


J»C.  Gllmofft, 
y.  }L  ISItcrntiiii. 
J<  M    Orch«r<L 
H.  M.  WUml 
J-MiL.  Pmu.iai, 
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14      CADET-MIDSHIPMEN,  FIRST  CLASS^ — EELATIVE  STANDING. 
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It.  1 
II.  I 


II 
i:> 
i: 
n 

17  . 

17 

i:. 
u. 
11 
11. 
i:. 

hi 

I'.  . 
ii; 

]<> 
I", 
n 
i:. 

IT  , 
\t'' 

i:  . 

i: 

17  ' 

17  . 

ii; 

1.-. 

n; 

Hi 

1.". 
r. 

17 

1.". 

17 
17 

i:» 
i»'. 


14 

'•'•  , 
I.-. 

17 
17 
ir. 
lii 
Hi 


11 

s 
:t 

0 
11 

A 

6 
i) 
9 
10 
n 

10 

lu 
11 
r. 

10 

7 


6 

11 

1 

H 

y 
:i 

6 

7 

a 
11 
11 

3 

H 

5 

a 

10 
6 

A 
11 
i2 
2 

10 
11 
11 

0 
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CADET-EKOlNEERg GIUDUATING   CLASS   OF   1875. 


CADET»MIBSU11*MEN. 
Faurth  eiUt99—llB  nwrn^frw— Couttutied. 


K«tU6b 


Lir.i..... 

BeJiniiu.  JiiiiiM  AlbiTt «.. 

Sdiworiii,  KeiiuJo  Fiotre....... 

\,  WtdirtJattB 

BtoiUI.  Bobcirt  Sdgo 

Niowden,  Tbuniii% 

trkloflr,  KmHi*  Artliur  vod.... 

^6Minli«mnt^  Uiirry  LcLiud 

SwUt^Ftunkliu 

,  Tbnm,  Wmium  Artliur 

iThaiHpckju,  IIilvFonl  rUotoo.... 

Tlllmatiti,  Edwin  ii«nl 

WebdUsr,  Edwtu  B«>ldcii.. 

Wi4»b.  fiwnrifi*  *4iJi  I* 

Wikv,  ILuvvy - 

Wilklinfln,  lEiUf^nt 

\Vliit'lH**t«'r,  WUlUiu  Hlfii|M»uu  , 


T«<xa« 4.,. 

imnot*.... 

N<*w  York. .,...• 

tlHlkllA «... 

Xoff  fork  ....*.. 
K^wYcirk. 


MftlllA... 

llAsuicUu*ail4 . 
At  Urgt« 

ToanncjMM*  .,.-- 
Crjnn«ctlcrut.... 
tVaii«y1ri&U  ■ . 

niinoU  ........ 

t.nni«Uiti«. 

hulufift......... 


Ae»i 


Vra 


Jnnv  1 1, 

Juw  11, 
Juljr  31. 


1«» 
lftt« 


ti 

u 

17 
If 
15 

n 
tt 

li 


U'ooUirorib,  l*r»a<»Tlolk  Augtjvtqa.. ,..,.     t_Atifanil«, — 

C  ADET-ESG  IXKER.S. 


S«ii«. 


•1 
•I 

II 

7 

It 

ia 

la 

14 


Bailey,  FranklHughei 

Cowlei,  WUlUm 

WiliiUs, Goorg©  Sidney  ..... 
CUhcart,  William  Ledywd  . 
Worthington.  Walter  Fitihogh 

UUltt.  WUll«ht  Nelson,  ji 

WafhuTtnn.  KUcrtr  TuwnA(*D«l  ..... 

BiiiHi'rfr  TlMmitut^  Friniitrick 

I  II  Kutmrd  ,... 

i  uitrtlllniiHfilL 

I  '  ^f  liiM»ry  TbtuiMM  , . . 

K  Luk  IlaitJld., 

KJwktjiT,  Cli(it)i»#........iL 

I»r  Knl«,  AtlKTflft _ 

I.oimii«.  E^liiiimd  rudenrood 

Itki^z^  TMlUmm  Brcmtoti........... 


8Ute. 


Uobn 
Md  ,. 

p«... 

M4   . 

OhUi- 

Pll... 
p»  .. 

lid.. 


1»at#  erf 

HdnilMloin. 


Oct  1«  1973 

Got.  1,  arm 
ik-t,  I,  iim 

OtrL  1, 1873 
iX^i  i,  1073 

Oct.  t,  I0» 
Oat  1«  1079 
Oet  1,  t»73 
Oct  1,  tt«?j| 

(k?i.  tiers 
Oct  i,  ipri 
OrLttetTS 
Oft  t  i»w 
Oct  i»  mi 


S'l--  .it 


or- 

CtOll. 


I  (InWr  «if  iDKTtt. 


i  !1 


tt3 
Iff 

«» 

(■ 

IB 

! 

19 

4 

U 

h 

IT 

W 

V 

19 

l» 

'.* 

17 

'J 

90 

L" 

1<» 

^ 

ti 

'.5 

1« 

11 

fGri4u4tra  »«fitciliUw,  ir?a, 


tf^rf 


CADET-ENGINEERS — BELATIVE    STANDING. 


CADEr-KNGIXEKRS. 


/^«f#f  dflAi— n  m<mhrrs. 


^K 

.St4t#. 

Xlllt^  of 

Order  of  w 
la. 

■Ht 

u,,  ^J 

■   i-rncUiw- 

^^^^ 

lHllDL<wlon. 

1 

1 

t 

1 

1 
9 

•  ".,.«. 

1 

jS 

i 

1 

1 

s 

3 

a 

i 

^^id,  HMtbtitt  Ift^CLull     

fctlhrgra,  Umtjf  Uitk^ 

111 
30 
18 

t 

0 

1 
9 
3 

9 
9 
9 

Samcs 


|_Birtl6tt,  Fr^nk  William 

^  ^fHerkk  t'haTkft 

.O^old  Hay t* ...... . 

I  ll«r»t.  <i(«/isrc  Kli   .-.*.•*-— 
Mt.*ttim«r  KlwjH , . . , 

"Tan! ...*, 

a  IXindOLt   ...» 

.  Ira  Halsoa  ....... 


J»«toof 
iwliiitMlun^ 


:    M.CaU  .... 
-din  Jacob  •. 
ugltr,  HaiTj  WilfiOD' 
j^lit,  C\tmtUii  L*^li«3  , 


Mo.. 


lovm 
Hkb 

iDd.. 

Hleb. 
Vs.. 
Pji  .. 
P»-.. 
Mma 


'Oct,  1,1871 
Ot.  1. 1«7| 
Oct.  1, 1874 
Oai.  I.  IJTJ^ 
Uot.  1,  i«7l 

o<it  1,  ia74 
Oct,  1.  ttn4 
(M!t.  i,  mi 
Oct.  1,  isni 

Oct.  I,  ltfT4 
Get.  I»  1^4 
ucu  X.  lem 

!>«.  1,  W4 
<h^L  1, 1»t4 
Oct.  I,  l«7l 
Ort  IJM4 
Oct.  1, 16^74 


Aj!t»  Ht  Aftte    Clttl«t  of  mortt  In— 


I  S  1 


of  Qtlmli 


Id 
18 

li» 
IT 
19 

wa 

19 

la 

17 

10 

IS 

t« 

IT 

17 

te 

91 
9D 


S      ^     ;; 


Is 


i 

4 

a> 
fi 
II 

10 
0 

I 

la 

13 

u 
fl 
It 

7 
S 


nz 
at 

lis 

6(1 
65 

3i 
41 
Ag 
43 

m 

9 
19« 
105 

0 
SO 


3      - 


1 

1 

^ 

p 
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CADET-ENGINEERS — FOURTH    CLASS, 


Foiirih  clmii—2S  mcmhtm. 


Katne. 


Atiker,  Edwanl  O'Connor  ,, 

Anitnii,  John  Weelej- 

Bakt^r,  John  Qowanl 

Bortbolow,  Frank  La  Mofctf) 
Bennett,  Frank  Marlon.-... 

Beii»gtoi},  Martin 

Bowlci,  Fr&ndsTKl'iiiiy..... 

Boweri,  Frederick  Clay . 

Br^an,  Ik<*njfimlti  Clianibcrf . 

CaiT*  Chinsnoe  Alfrcil 

Cry giof,  John  ri^rwea 

F5lffe<rer,  Hwitt  SinlUi 

G fttciroort,  1{  iehd  rd 

Hiirrioon ,  11  enrv  Fillmore . . . 
Uugati,  ThiMiiaa  Juiic*pU ..... 

Hntit,  Ajjiln^w  Murfuy 

Tj»lN<'itti\r,  HicUard  Thorntun , 
Lulibiv  Ch]tr}(*M  Brthi^L-.... 
McFarlanit,  Walter  AlAriln  . 

MoriTier,  P^vid  ti^ftialt .. 

Nocll,  Mlohmd  Daniid 

Norton,  UarrtUl  riroivnl  — 
SaH«bfiry»  Goorgo  llid»ert  ,.- 
Scritmor.  Edwiird  ttrr-Mche!!. 
Smith,  Williaiij  SU^jthor.... 
Takott.  Chnrlce  Gintiot  ... 
Tamplo,  Arthur  Wullnw-... 
YjiniAll  John  H<»pbttrn<— .. 


StAtO, 


r^n  imy  1  van  ia .... . 

MAAHachiiAett^ 

Khode  Jjtiaud 

Ohio ...., 

MIchtfibn 

Ohio.,... 

MHOMCh  ll4M»feta  ........ 

New  Jtsruuy 

New  J<jrai»y .., 

Pennifv  I V  awt4 

New  Yttrk 

loWft. 

Tirgjnin ...*. 

Miirjland,... ..... 

Gcortciii 

Indiana.., _ 

Tennoasoo... .. 

FennaylvaniJi. 

District  of  Colnmlfla  . 
Virginia...*...,,,..,., 

Peniifli.TlviU}i]i 

New  York... 

MiaslJMipt^i  >— - 

Maiaaac  liuaoitA , 

Virifinla 

Ylr^iriin ,.., 

Hiiasat:kn  aotta , 

Disirtet  of  Calombla. . 


I>Rt<«  of 
tidnilAMion. 


Sept 
S«ipt, 

Skipt 
Oct 

Fcpt 

S^pl, 

Biipt. 

Oct 

Oct 

Sept 

Oct 

Oct 

BvpU 

Sppt 

Sopt. 

S«*pt, 

Sept. 

SepL 

Oct* 

Oct 

Oct 

i5*-pt 

ftrpt 

Sept 

Sopt 


15. 18T5 
IS,  IW5 
US.  lgT5 

1, 1874 

15,  iffr^ 
15.  lets 

15,  1675 
15, 1675 
Ih,  1Q79 
J.18TI 
1,1874 
135^16)75 
I,  l?74 
]J^4 
15.  i<??r. 

15,  lf75 

15,  1S75 
L%  1675 
15,  I&75 

ij«7i 

1,  l§7^ 
I.  Ift74 
15.le73 
Vh  lt<73 

15.  im:* 

15,1675 


A|EeatdAU< 
of  admis- ' 

aion.  I 


a     1^1 


4 

0 

a 

8 

5 
10 
U 

1 
1 

i 

3 
tl 
$ 

U 
0 
3 

9 
t 

5 
10 
7 
11 
0 
0 
J- 


SrMMARY, 

Academic  ifear  l»?75-7G. 
CAt>rr-MiD£tiiirMEX. 

Flratdn^ii , , .^.— .    42  ujittiiUi t 

Second  t:k«»,.... , .,    CI  iii«mlM'iv| 

Third  c1jm«... ,,^..,. „......, 9£)  iiiitifilHmi.| 

Fourth  clam. • ...,,..•....»... ..«  119  ineTiklMjikf 

rAnST-BHGflXKBeS. 

First  cla«ii........ 3  ni«*iiibtn. " 

Thlnl  claait ,,.., , , ^    17  meTiibrr^ 

Fourth  cLaea ...,,.. 2H  iucinlM«n4.j 

Total 

Stodent«  trnm  the  Empire  of  Jap.in  arc  r€*c<*hed  fur  lnfttmctii>n  nndfir  •  tuolnuon  oi  i 
Hoti«e  of  K«preA<>ntative8  of  ibft  United  Stfttei*^  ttpprovtU  Jidy  37,  l8<Mt 


RESIGNATIONS.  DISMISSALS,  AND  DEATHS. 


{idAbipraau 

tii[iiii?kn 

bt  :      uiu 

n-MltUtupniAti 
kMitlHhipmau 

t-Micl^bipman 
t^Mid'^hipnmii 


RESIGNXTtONS. 

A.  B.  Fren«el.,,».*^,,*»,,.- <«.«..^..  ,•«» Jan.     ii,  i^T^* 

T.N,  Wood /„.. ^ Fel>*     I.m5 

J.  H.  Dykeraan „, F«K    ISI.  1"«7& 

E.  It  Pulan.l •*-.^, - F<?U.    t20.  l^o 

William  Green ...-•.Mar.      2,  l»??5 

8,  L,  m->d«t^tt .....Mar*  2,^,1875 

r.  O.ronj^er ..,.,.. Mar.    25,1675 

C.  W.  Uorton...-- -.April  lU»l«r7& 

S,M.  Pmcock •.. ,,.-..M«y    nj«7& 

J.  A.  Perry TtJiie     1^  1^5 

F,  H.  D««r ._  ,.Jutie  l«jlP75 

T,  R  MHytuulWr ...*, .,......» Jiiii«i^m5 

D.  ItJiHlctt Jmio  22,  If^ 

L,  E.  Cumtniugft » ..«.* « Juno  22^  li?75 

A.  G.  Gray. - -„ Juno  *i2,  IH75 

A.  B.  Oiiimiip .*««••.••...........  .,JtiTK^  22,  l!;CB 

A.J,  Maury. -.  — ,. Juiio   22, 18T5 

W,  W,  Pu'kin;j  *. -*..•.,.• June  22J?!75 

Sam  Riclijirdbon ••«....  J(mt3  *22^  l^B 

B.  W.  Trt>lor  ......... , June  22/lrf7f> 

K.  H.  Tilhimri , Jiiii«  22,  |r<75 

L,  V.  Wilwm ;Jiiiie  22, 1^75 

O.J.  Scboulcrali, An  g,    1571875 

F.L.Godfrey Anjf,  24,1^75 

F.  C*  Coudlct.... Sept.    4,lti75 

F.  S.  ntuklcy ^., ....8i*pt*  H,l^a 


wrriruRAWx. 


^  ftiutleat  HUkmiara  NamUoo , ..«.Jiiti«     5,1675 


liel-MwUIupmiiu  John  D.  ChA^»Of  dropped ..., ..*.Ool.  1(^,  1H74 

di't-MUItiliipmaii  R*  W.  Paib^r,  droppi^d.... ...* Oct*  10,1^74 

lei-Mid*bipmnn  Gi»orKo  Vjitu  Home,  dropped «...  Jiin.  5«1875 

tlct- Midsbipumn  Georiyt?  E.  Perry,  dropped Mar.  10,  IB7%> 

KMidaliipman  »Tubn  Hood,  dismissed Feb.  10,  li^75 

kMidMliipntnti  Lawi^ni  LK  Midton^  ilUmlasod , F«b.  10, 1^£» 

I               :   Gordon  H«  Claiidis  diHtnlKHod ,,, Fob.  2H,1875 

i.'in  CliHrUw  R,  Bnn'k»  diJittJiH^iMl Jan.  20,  Ij?75 

^i^L                    I  in  Wiliiou  lo  TtMld,  disiniftied Jnly  23,1*^75 

^itit-              I  Urnfy  0*Connor,  (IrapptHl - Oct.  4,lt?75 

Eiipman  Cardieua  Wallace Dec.  23,  l:?74 

tiipman  William  H.  Co3t April  14,lf^5 

fift^MMnhipman  Mark  Brul^ferH, , • July  Q,\Kl^ 


SUMMER-CRUISE.  18' 


HEAR-ADMIRAL  (".  R.  P.  RODGIiBS,  C0MMA^•D1^•0  ^QUADKilN'. 


OFFICEES  AND  CADET-MIDSniPME!? 

ATTACnSO  TO  TTIB 

Tnited  states  practice-ship  constellatR 


Comitioudcr  EDWARD  TERKV,  Cummtfn^fnfj, 

I  If  ritf'nj»iit*Commaniler  i.\  M.  CHI  'cutlvr  Ofi^ 

l^WntvUiiUt  S,  A,  SIMONS,  irahh-OjHcer, 
Ut-tttcnant  K.  1'.  WOOD,  Walch'OJJicer. 
LituUnmnt  C.  C.  CORyWELL,  Wntck-OJ^rr. 
Lu^atcnnut  U.  \\  RODdERS,  rnMtructor  i»  XavigaUon, 
UcnWiUtifit  J.  U.  BRKJGS,  HaU^httfi^er, 
Vh!ki»U\u  J.  R.  MAITHEW^ 
Puvmiisli^r  EDWARD  MAV* 
Siiriroon  T.  K,  PENROSE. 

Mnt  8nr)inon  J.  (\  BOYD. 

MVrtin  ANDREW  MILNE. 
liuniKT  KOREK'T  SOMMEKS. 
(Jlrtk  hi  riirtiiiiatHUur  ofCiMk'U,  C.  M.  McLEOD- 
l'ftyiua«t«rr*»  Clwk,  W»  U.  ROxiCIL 

C  ADICT-H  ID^tf  f  M  KX^ 


FiXI  d<uw  (4*^), 


W.  ILAIk-ii, 

C.  J.  Botiah* 

W.  Bniani*r»rciiUior. 

8.  J.  Browiu 

D*  R*  CtkMK 

W*  J,  CliAtnlnnTt. 

D.  W.Comuaii, 

E.  N.  Ebhrr, 
O.  E.  F«ulk* 


J.  C.  Oilmore. 
C.  A.  Gove* 
T*  D.  Griffin. 
W.  O.  Hiumum. 
R.  HtrudeniotL 
W.  S.  f  rog«. 
A.  E«  Jardine. 

E.  M.  Kfttz. 
S.  U.  Miillarj. 
H.  T.  Majo.' 


W*  Mcl^ao. 
H.  Mtiirtt. 
R.  T,  MuUiK'Sin, 
J.  T,  N*^irti»n* 
L.  W»  rii?pttn?yt»f. 

T.  M.  Pottis. 

J.  M,  Mi'L.  Frotttlfll. 

R.  C\  Ray, 

L.  K.  Beytiold*. 

C.  C.  Rogvfiw 


A.  \\\  RoUti 

W.  D.  EcH 

J.  n.8fMU^ 

F.  M,  *Ui* 

B 

W 

B*  T.  Wikiii^ 

T.I  J.  Win 


StMHER   CfitI$Ef    167^' 


^^^^^H 

■^                Simm^ 

frfa*t(lV. 

^^^H 

^^B            X.  J.  U  T.  Uiiliifite. 

^^^1 

^^f 

clM(&a). 

^fitw&ter. 

J,  IL  rdtmon*. 

e^UojlL 

F.  C»  dinner. 

Wmr. 

C.  W.  GaffisiU 

XG.MAiOD. 

fi.  a  l^iUh 

1  h.  m. 

i.tl^Glenaoci. 

t*.  A.  Mayer. 

0*  s>pariaw  i 

■fcEBkidi^. 

V\'.  E.  W.  IhilL 

C.  8.  McClain. 

r.  X  Siimgii. , 

Jg^booD. 

a.  IL  U««, 

J.  K.  MrUaurmU. 

G.  IL  SiAl!*>rtL 

ItCtofldil. 

J.  U.  Hetberitigtoti. 

il*  C,  rotto<l*tonc. 

W.  L.  TiKia. 

,  D.  Cafritt^oD. 

J.  II.  L.  llolcoaiUc 

J.  L.  PureelK 

A.  B.  Tr*cy. 

.U< 

IL  IL  HiH>ke. 

J.  G.  C^uiuby, 

L.IL  vv 

XI 

K.  M.  flMj^lilA 

T.  Js  KiHlj^r*. 

w.r.  W 

■p  Crumby. 

IL  McI..  P.  Hfimt. 

A.  0.  Rii^rH. 

R,  R  WHglii. 

■^t^L 

H.  Kiraui*?U. 

.\,  S.  Uownti, 

F*  L,  YottaK« 

:ttck[ojiaa. 

IL  S.  Krmpp. 

O,  J.  8clnwknifl. 

.RF»ttnll«roy. 

*L  J.  KiiApp, 

J.  IL  Shipley. 

[  fiaJl^  from  AniiApolu>  Koa<1»  Jqci«  26 ;  toacbcHl  aI  Tl&iiiptoii  RoncU ;  {>it>o««diHl  ihonoftl 
^Buzuinls  Bjij,  51 AA^;  ioiicIkhI  At  New  I}«*circ»nl;  aflvrwArd  At  Nuwpc»rtf  K.  L^  mm\ 
tlw  Toq>«do  StAtioD;  tbeuix»  for  the  Cht?4i:ipe.ik»* ;  nnd  urriv^eU  At  the  NavaI 
dffiDr  t^ptetuber  17,  1^5. 


UNITED  STATES  PKACTICE-STEAMER  ALEKT. 


lt>mmjMiii<*r  VV.  T,  SAMPSON.  C^mmamdiHff. 
iLiiyuteoAiit-Commatiik'r  O.  K.  HEYCHMAN* 

Lieut^snAnt  J.  C.  RICIL 

UtnU^nAtit  A.  V.  WADHAMSu 

D.*.ifrn»nt  W.  IL  EVERETT. 

Ma«UT  F.  E,  IPTOX. 

En^jru  \\\  P.  ELLiniT, 

PAtsed  ,iiffif*Unt  ^urgwii  IL  M,  MARTIN', 

A^Jalnnt  PiiTmiwter  W,  W.  BARRY. 

OiM  ^  A.  IL  ABLE. 

MtEn^nriecr  X  L.  D.  BORTHWICK, 
■BBtAot  Eni;mt«'t  C\  W*  RAE. 

dUoje  BoutawAiu  X,  P,  GRACE- 
r«Asteei»  Clerk,  L  T.  VAX  PATTKX. 

Bting  CArpctiter,  J.  R  WALTEMEY^B, 

a%I>ET-RXG  INKERS. 


y»«r««  olflM  (17). 

IT.  llArUtU. 

H.  G.  Dtingao.             J.  H,  HolUa. 

r.  ,L  SohclL 

?.  Bieic, 

IL  G:ig«, 

H.  K.  Iver*i. 

IL  W.  8pfingbr. 

I.  BiiU. 

J-  L,  CJow. 

G.  W.  McElroy. 

C.  L.  Wight. 

K.  BtiriL 

R.ji.  Gfim*L 

J.  M.  Pickrell. 

J.  A,  WUriK't 

E.  Coolcy* 

tit  Ui*r  aticbonijfp  Scptmiibt^r  2"' ;  i»n»c*'#>(loil  to  X(»irolk>  Va, ;   t<incho«l  at  tbp  iinvj'- 

thftiKMi  to  Wilmit»i5toti  ttu<l  E»lKvriim»r,  Dol. ;  Cbr^tcr  and  Pbila*lelt»bia,  Pa,;  Wil* 

HAhiirf^b  Ati4  the  UAVy-yAnlp  Xew  Yark;  Nfnv|M»ft,  R,  L;  toitcbed  at  Rocky  Pulri^ 

i  vf«itf«d  Pm^'iileace^  R,  L;  tbetroo  to  New  HiMJAird  Afnl  Bw ton,  whore   tbo  offlccrn 

i!A*leU  b«longing  to  thw  AcsMkmy  were  di?t»cbwl  S«ipteinbcr  "3,  and  tUo  f^^\^  oa- 

i  u>  irthpt  service". 
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nuatki*il  thu»  uM  Writ'  tunnd  deficient',  and  recommended  to  be  dropped!. 
Qotei»  absence  from  exaniinaUon. 
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CADET-MIDSHIPMEN. 

Fourth  class  (94  m€mher8)f  deficient  sections, 

Thefullowinjif  Cadets,  having  been  tarned  back  at  the  somi-aDnual  examitiatiou,  have 
no  relative  position  with  the  uiembers  of  the  fourth  class. 


tHeory  E.Baker,  jr. 
♦  DividL.  Bartlett. 
S  Howard  C.  Booo. 
t  John  P.  Boyd. 
(CharlMiK.  Breck. 
♦Ambrose  Cramer, 
f  URoy  E.  C II m mi  ufrs. 
{Andrew  C.  CuDuingliam. 
JEdwanl  D.  Fitzgerald. 


I  William  A.  Graham. 
I  $  Alfred  G.  Gray. 
I  t  James  Gray. 
I  $  Arthur  B.  Guinnip. 
I  t  Charles  W.  Jungen. 
;  t  Robert  F.  Lopez. 

$  Alfred  I.  Maury. 

t  Frederick  P.  Meares. 

t  Alfred  G.  Morey. 

CAl^ET-ENGIXEERS. 


I  Alfre<l  N.  Paxton. 
$  William  W.  Picking. 
t  George  H.  R.  Preble. 
t  Maurice  L.  Read. 
t  Joseph  L.  Redforn. 
I  Rennie  P.  Schwerin. 
t  Edwin  B.  Webster, 
t  George  8.  Welsh. 
$  Llewellyn  V.  Wilson. 


Mfrii-roUof  the  first  class  (16  members),  annual  examination f  June,  187;"),  and  gemral  merit- 
roll  for  two  years. 


Name. 


j  HaximA., 


a 

198  ' 


•H 

«     1 

*— 

S 

M 

U 

45 

99 

49   I  120  I   45 


1  &aiik  H.  Bailey 1!»'»(H) 

4  WiUiam  CowleJ i -'»*-'<' 

3  Oeoree  S.  willitta i-^.^o 

K  WiUfain  L.  Cathcart ni<M) 

I  W^ter  F.  WorthingtOB  ■  ■   ^^-mm) 

•  William  X.  Little,  jr i:i4.  IH) 

•  "FAehT  T.  Warbarton i:i'2. 0(i 

J  ThiMidore  F.  Hiir^dorff I\f<.t0 

•  William  R.  King |    U.H) 

;»  Kilward  R.  Fm»man 101.  -JO 

}».  <;«f>nce  H.  T.  Babbitt 1 10.  m 

;j  Frank  H  EHridgo i  Ui±H) 

«  ChaiW  Kleckri.>r Kl.  CO 

{{  Albrrto  I)e  Kiiiz (5li.  00 

**  K^nnind  C.  Loomitt i    Ihl.  40 

»  Willjam  B.  iJ«j;R8 U5.-^>0 


4».7I  8!>.  TiT  43.00 
4-,>.  h;  H).  14  3,1.0) 
;W.-2l    70.71.  2!».(M) 
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:HK  (M) 
4.1.  00 
•JO.  30 
iif).  71 
•27.  Hi 
33.-»l 
17.  14 
l.'i  OH 
ao.  3li 
12.  HO 


r*4.  PO,  37.  00 

!H.».  ool  :n.(H) 

OI.-JO  20.00 

H4.AJ  45.00 

4'i.  43I  31>.  00 


tin.  '20 

47.  14 
S4.2li 
r)4.2l 


27.  00 
35.  00 
21.00 
2:1.  00 


(')(>.  <N)  41.00 

33.00  1.').  00 

37.71  17.(10 

7:1.43  19.00 


^ 
»=*; 

1 

J. 

ii 

4 

^i 

it  t^ 
el** 

-£v 

|i 

M 

<" , 

<J 

^ 

704 

355 

1057 

fi.V,.  !: 
027. 
012.  17 
im.  74 
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570.  .M I 

:»o5. 70. 

414.45, 
441.  15 
473.  50 
4!N).  44i 
421».  37I 


41.5.50; 
477.  iU  I 


310.  47! 
2!»f^.  :J5 

2i»a  i»7, 

2.S5.  21" 
2.50.  Va* 
276.  15' 
IHG.42 
241.42 
313.  05 
201.  t<0' 
179.  3r», 
102.  2tf 
211.02 
254.  7t< 
1K5.21 
245.  95 


I 


noG.  75 

925. 75 
911.14 
8>a  95 
H)l.  10 
7H4i.  03 
765. 93 
747. 12 
72H.  40 
702.  95 
(552.  iW 
652.  72 
640.  39 
(K)*i.55 

<;oo.  71 
23.  e6 


CADET-ENGIXEEllS. 
Merit-roll  of  the  second  clast*  (:5  mrinhcrH)^  annual  examination^  JnnCj  l*^7r). 


7  I 

e  : 


Nain»». 


I ■  J.J 

I  I  Maxima 1  150      I 

I '  p'illlim  B.  Duniiin;; l.V).  00 

I    {5«j1»»Tr  I.  lU*i«l HMi.  (M) 

t  <lfury  H.  Stivers TKi.  00 


J. 

'^ 

'- 

««; 

99 

51 

55 

355 

90.  CO 

31.00 

5-2. 

47 

335.  47 

Ori.  (M) 

51.(111 

.M. 

43 

2t'i-'.  43 

:i:i.  00 

17.  00 

53. 

30 

i:»3.  30 
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MurU-roU  i^'  tht  /ourth  cla^s  (36  jH*ml>cr«)»  unnu^il  cjeaminalion,  Juiw^  1875. 
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1 
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iiir)^ 
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94. 74 
wx  Hi 
us.  -in 
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14- T4 

27.  a7 

i 

a 
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11.36 
12-  r.i 
11.55 
7.37 

4d 

si4   1 

19 

W 

o 

Irft  N.  HolHfl        ..... 

41 00 
30.40 

:f:i.«o 
a.**,  m 

9H,00 

4a  ito 

30,  t?!) 

37,  so 
:^.  40 
1%  m 
ai.oo 
m.m 
94.  so 

L-i.  40 
liOO 
Urt,«o 
34.40 

e.io 

24,50 

lico 
luao 
7.00 

34.  (10 
18.11 

aa.«3 

15.  &8 
lii.4i 

i:l  m 

S3. 16 
l».  7» 
IP.  (K"i 

ai.47 

an 
11.^ 

14,  74 

laoo 

e,uo 
4.K:f 

a»s 

13.31 
5.47 

7.  ii; 
a.  79 

14.  4» 

"« 

Franklin  J.  Schell                                  

GooldH  BuU^-  -- 

Frank  W.  Bartlett   ■ .                               

Harry  W.  Spangler 

IliWind  <rtli!0 vw,-. 

(ioorir.'  \\\  M-Klmy - 

.riiAr<|>h  R,  \VMnit?r..,,...i— , , 

II  t»l        Vlj 

f.l.-.i-i  1     13*1 
».l  HI   1      IHf 

I  :  -     '      --^3 

UoWrt  S.  UtiiWn , 

1-4  .fi<        a^ 

Chtirl.rt  L.  Witfht ,.,_., 

Frt'tU'fkk  i\  Itirjt  ...... - 

14  ^ 
ICM 
14  IIS 
IJ.M 
U«. 
U43 
U4S 
14  1«^ 
n,  4»^ 
14.  £i 
lt*s5 
II  H 
U.M 
t^M 
UI0 

■ 

M'ntluur  K,  CotiTcy  .......,,.,.„.., 

tJollTI  L  (row ,,.„*.^* ., ,. 

H»M»rv  K-  Iw^f» , ., 

Jasrph  MtC,  melanin.... ., 

IltirrH't^  0^  Driii^atj.,, .....4...... .., 

1 

(J<*nr;;ii  iv  llMtN\ ......-,.,.,..,.,.,,,,,., 

IVaiiIc  M.  liequi«Ht.- ,. *..  ..-.. 

^^1 

Tluitntts  J.  lIot;nii  -,*,,..»..*,..»».-......',,,.,. 

^^1 

(if'urii*^  Ifc  SptliHliui'v .............. -.  ........... 

^^1 

K'lwHri]  H.  S^tribtinr ,-, .....'.. 4..,-..  ....,_..,. 

^^1 

■ 

Hiiitv  l* .  riurritlou  ........*... J, ............ ... 

Jatiii  IT   (-^r\^k'r, .-.._.,-.— -...............,,,. 

^^1 

Mcors' 0  IJouitur    ..  .     ..........  . 

^^1 

_5 

lAlldWDtl  to  enter  tbu  next  toarlh  cluRaoii  eondltioo  of  pftMinjcftt  the  cam[»KUIr«  frxAisiifiAllfli  ^ 
Stfptcmber, 


REGULATIONS 

«IOVKIININ(> 

E  ADMISSION  OF  C.WDIDATKS  INTO  THE  NAVAL  ACADEMY 
AS  GADET-MIDSHll'MEN'. 


N(iM  I  NATION. 

.  Tbe  iiiiiuberof  (*ii(let-Mi<lshi|>iiieii  allowtMl  at  tlit*  Aradeiiiy  is  oiiti  foi  f*v«»r3'  Mein- 
and  Delegate  of  the  H<Hise  of  Keprr.sciitative.M;  one  fi>r  tli«»  Dntrict  of  Cohiiiibia; 

I  ten  appointed  aiiiinally  at  lar^e. 

I.  The  Domination  of  caiiilidatt^s  for -ad mission  from  tlie  District,  of  Columbia  and 
large  is  made  by  the  Tresiiii'iit.  The  lUMniiiaiioii  of  a  ('anditlat<>  from  any  con^reH- 
nal  dUttriet  or  Torrit^try  is  mailc  on  tho  r<'(;o;nm'n(l.ition  of  tho  Mi'mber  or  Dflej^ate 
m  actual  resident-s  of  his  district  or  Territory. 

!II.  Each  year,  as  soon  after  the  oth  of  Marcli  as  possible.  Members  and   Drle^ntes 

II  be  Dotitiefl  iu  i^'ritin^^  of  vaeancies  that  may  exist  iu  their  districts.  If  sucb  Mein- 
nor  Delegates  iie^h-ct  tt>  reeonnncnd  eaudiibites  by  thn  1st  of  Jnly  in  that  year,  the 
sretary  of  the  Navy  is  re<nureil  by  law  to  till  the  vatraneies  existing;  in  districts aetu- 
y  represented  in  Congress. 

[V.  Tbe  noniiuation  of  candidates  is  made  aiinnally  between  tbe  5th  of  March  and 
slfftof  July.  Candidates  who  are  nominattMl  in  time  to  enable  them  to  reiU'h  the 
ulemy  on  the  2Utof  June  will  receive  permission  to  present  themselves  at  thac  time 
the  Superintendent  of  th«  Naval  Aca<lemy,  for  examination  as  to  their  (|iiaIitication8 

admiMion.  Those  who  are  nominated  prior  to  July  1,  but  not  in  time  to  attend  the 
De  examination,  will  be  examined  on  t  he  I'it h  of  September  following ;  and  should  any 
lulidate  fail  to  report,  or  be  found  ])hysically  or  mentally  disqualiHed  for  admission 
Jaoe,  the  Meml>er  or  Delegate  from  whose  «listrict  he  was  nominated  will  be  uotitied 
recommend  another  candidate,  who  shall  be  examined  on  tiie  I'Jth  of  September  fol- 
ring.  AVben  any  of  tlie  ilatcs  assigniMl  for  examinations  fall  on  Sunday,  the  exam- 
ktion  will  take  place  on  the  following  Monday. 
V.  A  sound  body  and  healthy  constitntiim,  good  mental  abilities,  a  natural  aptitude 

study  and  habits  of  applicatitui,  jM-rsistent  ellort,  an  obedient  and  orderly  «lisposi- 
n.  and  correct  moral  principles  ami  deportment,  are  wj  necessary  to  suc<;ess  in  pursu- 
;the  cournc  at  the  Acjuleniy,  that  persons  conscious  of  any  deticieucy  iti  these 
pects  are  earnestly  recommended  not  to  subji?ct  themselves  or  their  friends  to  the 
ftification  and  disappointment  consefpient  upon  failure,  by  accepting  nominations 
i  attempting  to  enter  a  service  for  which  they  are  not  fitted. 

KXAMINATION. 

ri.  Each  candidate  for  appointnnMit  as  (!adet-Midshipman  must  present  to  the 
ulemic  Boaril  satisfactory  testimonials  of  good  moral  character,  and  must  certify  on 
or  to  hi  A  pri'cise  age,  wiru'h  must  be  over  fourtetMi  and  less  tliau  eighteen  years,  at 
time  of  the  examination.  No  candidate  will  be  (examined  whose  agtuloes  not  fall 
bin  the  prescribed  limits. 

II.  Candidates  must  be  physically  sound.  Wi'll  formed,  and  of  robust  constitution  ; 
y  tirill  lie  required  to  puss  a  satisfactory  exaininati(Ui   before  a  medical  bvuwvV  i^oux- 
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{HMUHt  tiS  ttur  Auri;fi)ii  of  tlwi  Sural  Acticloiny,  utid  two  oilier  modieal  o(U<?9l*to  f 
fiatt'd  Uy  the  8«*oi'i'r:iry  ot*  the  Niivy. 

VUL  Any  f>ne  ot  ihe  folbwiug  eandilious  will  l>e  safBoletit  to  oftine  tU«  t^j^e^ctio 
a  CftudiiiuU*  I — 

F««ble  catiKlitniKK),  mhi^rited  (tr  ftcijuifed  ; 

GrRnUy-roturdtd  dtweJo|Mnent ; 

l^ermiiueiitly^nipHJrt^d  gooenil  UviihU; 

D^eidcil  cache xiu.  dmibcsiK*  ur  predi»|n»*IU«»ii ; 

AH  chronic  diatsiiMsi  or  remilUof  iujtirieit  that  would  {ivritniut«tit)jr  imjMiir 
vi«: — 

Weak  or  di§«jrdcr<Hl  iijii?ll«<;i ; 

CittaiiCfHiA  And  coinmiinicAblndlsi^iwes; 

tlniiatunil  ctirvahir*'  oi"  wpitu',  tniticull^  ur  uihof  dcfortiiity  ; 

Permiineut  iueilkMi^ucy  ni'  c'Uht^r  id'  t  ht^  exirf/mititvi  iir  Mrticiil»tiutjH  rrtim  jmi>'  i 

£l»il«*|>iiy  or  other  cmivultiion**  within  live  yt^iirti ; 

Jtnj»Hir4?d  vi»ion,or  chronic  di<;4'iis<5  of  the  or^rausof  viitiou  : 

Orvat  hurdncKH  of  hi^ftring^  or  c^hronic  di*fuac  o(  theeurt; 

Clirtitiic  hftf^ul  cutfirrUf  o^imu,  polypi*  or  gromt  eulur^i'int^ut  of  the  toa^iU  ; 

Iiii|MHliuieiit  of  Bpccch  lo  such  an  cxUmt  li^  to  impair  ettlcituiej  iu  the  pt^rf^n 
duty  ; 

D(H*id«td  iitdtcationsof  Unhility  to  puhnonary  dificaao ; 

Chronic  c]ii'diii.c  jiO'ectious ; 

llemitt  ur  n5Umliou  of  testes  in  inguinal  cavity  ; 

S«rcocele,  hydrooid«%  stricture,  liHtul;^,  or  haMnorrhohU ; 

Large  vari(*^J<*t?  \*t4u(i  of  hjwtu-  liinbi,  scrotum,  or  cord ; 

Chronic  nlcrn*. 

Attrution  wiH  nho  he  paid  to  the  stature  of  the  calididute ;  amJ  no  r> 
nntk^r  isue  f(»r  hlft  ag«i  wilt  be  roccivcd  into  the  Acadoiiiy.      In  ca>M^  of  doo 
phyNtcal  rondituai  of  thtf  i'andrdati>j  any  niarkvd  dcviulictn  from  the  nt^iitiil  6;^n*Uj4 
bi^ight  will  add  ntatonaliy  to  tl»e  coooideration  fur  rieji'clion.     Five  iWt  i^ill  Ut  i 
tiitnininui  ht*ight  for  tht<  candiilate. 

The  iKjard  i^ill  cx<«rci«i?  a  proper  di«cr«tion  In  the  application  of  tht«  a)>ori!  potiiliii 
to  each  c:kS4-^  rfj«*ctin|;  no  candidate  who  lh  likely  to  ho  cfllcient  iu  the*  M4*rTlce^i 
adniiriirig  no  one  who  is  likidy  ti»  pmva  phy^iically  tnelticitmt.  Nu  caiidtd4a«  i 
the  hoard  will  Im  aUowiMl  a  rv-t^saniinullon. 

IX.  The  candulat4?8  nniftt  pass  a  tuitisfaciory  examination  hefort?  the  X 
in  rcadinj^.  writing,  Hitcllingt  arithmetic,  geography,  and  Hui;tiFih  graininar, 

X.  All  the  examinations,  cxiH^pt  in  i^'jiding,  will  he  written*     Cint' 
b^tow  f  tie  Htandaid  ^^itl  receive  n  tM^couil  and  fiual  examination  in  thi' 
they  fail.    Didiei^ney  in  any  ono  of  the  anhj(?ct»  at  tht)  aecond  «xauiiu^4>a 
tufttcient  to  SUHurt?  reject  loo. 

XI.  **  CandidfilcR  rejccleil  at  nnch  cxnniinuiiotiH  shall  not  havi*  the  privih'gi?  of 
ezamiualion  for  adniiBHion  to  the  iiam«  claaa  nulc^  recommended  hy  the  iSu 
aiaiuera.''— i^ft.  StaL,  ^  1515.] 


UlEKItftAL  CIIAttACTKR  0¥  qUKSTtOytS. 

XII,  AfriTifMirrio.— iVct/rt/foH  i»w<l  mtmrration.—Thi^  candidate^  i*  ri^^uimd  la  j 
in  j!ignre<i  any  wholt^  numher,  decimal,  or  mixed  miniher;  to  writ«)  in  wonia  j 
unniher;  and  to  explain  the  Roman  and  Arnbtc  m  <itemf»  of  notation. 

Ihmnminatr  imnifrrr*.— The  tahle.s  of  money,  w«'ighU,  and  mca^nriMi  Ui 
tududingKnglmh  money:  addition,  suhtnu^tion,multjplicationy and  dlviMioTi  Mf«Ji« 
oate  unmbera ;  the  relation  existing  between  the  tn>y  and  avoirdupois  |  oaad :  Bflfi 
of  cubic  inches  in  a  gallon;  roihiction  of  dllf«tf^Dc(i8  of  longitude  lo  Uicir  oq^N 
n  time,  and  ci'cr  wrna, 

FrnrttifmB.—Tlic  candidatia  mnat  be  familiar  with  all  th«  procoaara  of  t3i«iQio«  i 
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^^inial  fractious,  and  in  expected  to  be  able  to  give  clearly  the  reasons  for  such  pro- 
^«^aes,aDd  to  be  familiar  with  the  contracted  methods  of  multiplication  and  division 
g^Ten  in  the  onlinary  text-books  on  arithmetic. 

PT9periie8  of  Humfrera.— Test  of  divisibility  of  numbers  by  2, 3, 5, 8, 9, 11, 25, 125,  &c. ; 
tUe  resolntion  of  composite  numbers  into  prime  factors;  the  method  of  determining 
whether  any  number  is  prime  or  composite,  and  of  finding  the  greatest  common  divisor 
ud  the  least  common  multiple  of  large  as  well  as  small  numbers. 

Batio  and  proportion. — Detinitions  and  explanations  of  the  nature  of  ratio  and  pro- 
poitioD ;  different  methods  of  writing  a  proportion ;  solution  of  problems  in  simple  and 
Mmponnd  proportion. 

Analiftu. — Miscellaneous  problems  usually  classed  under  this  head,  similar  to  those 
foond  in  school-arithmetics.  It  is  eHsential  that  the  candidate  shall  be  thoroughly  pro- 
ficieut  in  all  branches  of  arithmetic ;  unusual  excellence  in  this  will  be  allowed  to 
«oantin  his  favor  in  case  of  a  slight  deliciency  in  other  subjects. 

8boaI(l  ^HTsons  intending  to  present  themselves  as  candidates  acquire  a  knowledge 
of  algebra,  it  will  be  found  to  be  of  material  assistance  in  the  course  of  study  pursued 
•t  the  Academy,  although  not  required  for  admission. 

^en  ]»racticable,  should  the  candidate  so  prefer,  algebraic  solutions  of  ]>roblcm8 
Dtty  be  Hubstitnted  for  arithmetical  solutions. 

Geography. — Candidates  will  be  questionetf  on  the  grand  divisions  of  the  land  and 
**ter;  the  character  of  coast-linc^s;  the  direction  and  position  of  mountain-chains  and 
the lucjility  of  important  peaks;  the  position  and  course  of  rivers,  their  tributaries, 
Md  the  bodies  of  water  into  which  they  empty;  the  position  of  imjmrtant  seas,  bays, 
pdfii,and  arms  of  the  sea;  the  political  divisions  of  the  land,  their  position,  bounda- 
'K8,aDd  capital  cities;  the  position  and  direction  of  great  peninsulas,  and  the  sitna- 
^  of  important  and  prominent  capes;  straits,  sounds,  channels,  and  the  most  im- 
F^'taDt  canals;  great  lakes  and  inland  seas:  positi(m  and  ]>olitical  connection  of 
iBportant  islands  and  colonial  possessions;  locality  of  cities  of  historical,  i)olitical,  or 
•"omercial  importance,  (attention  is  specially  called  to  the  rivers  and  bodies  of  water 
•0  which  cities  are  situated) ;  the  course  of  a  vessel  in  making  a  voyage  between  well- 
^wn  sea-ports. 

Grammar. — Candidates  will  be  examined  in  the  whole  of  English  grammar  as  treated 
IB  the  common-school  text-books,  embracing  the  following  subjects:  The  divisions  of 
mters,  and  the  use  of  capitals;  the  parts  of  speech;  the  classification  of  ?*r>M««,  and 
^distinctions  of  person,  gen<ler,  and  number;  under  number,  the  rules  for  the  fornia- 
ttonof  the  plural,  nouns  irregular  and  defective  in  number,  the  plural  of  |>roper  names; 
L  *oder ciMe,  the  different  uses  of  the  three  cases,  the  rules  for  inllection,  the  changes  in 

Addenda  to  Article  XII. 
J^m^.  Tnt^est,  and  Di.co^.^-Examples   usually  given  under  these  heads  in 

AJir*^'';^^^®  measurement  of  rectangular  surfaces  atid  volumes. 
-■WMiow.-.Tlie  extraction  of  square  and  <Mibe  roots. 


^relations  between  transitive  and  intransitive  verbs;  the  prmcipai  parts  oi  reguuir, 
"l^lar,  and  defective  verbs;  thtj  usfsand  inllexiou  of  auxiliaries;  the  essiMitial  pecu- 
ttrities  in  the  use  of  voice,  mood,  tensr,  number,  and  jierson ;  tense-en<lings  and  per- 
•••il  endings;  impersonal  verbs;  the  rlassilication,  formation,  and  comparison  of 
trit;  conjunctive  adverbs;  the  u^e  of  prrpoiilionH,  interjtctioiiHf  and  conjunctionM, 
WJUi  the  classilication  of  the  latter. 
The  nilea  for  the  con.struction  and  anangenu^ntof  words  and  sentences,  given  under 
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PaTHtig^  accord  jug  to  thi?  following  model : 

AVnh;  Clftiw,  ^i^jtiliT,  nnmlxT,  per&4:»»,  case. 

Article:  LM^ntni^e  or  tncletiritt« ;  i|UHlitHHl  noun. 

Jdjeciirt:  CIhm;  cotrjimrtMl  or  not  roro pared ;  i^otitpiiriftoiit  If  admUtitYK  ilfi 
of  cotiipiiriHoii ;  rjiialifitMl  n»iin. 

Ftfonal  pronftun :  Person,  gemUn\  numluTt  case. 

HtlatUe pronoun  :  rcrsoii,  gender,  niiinbor,  cii»«^|  niitcocdnnt. 

InfarnHfatirtf  pr&nonn  :  Ocndi^r,  nnnilwr,  cimw. 

Jifjectlcf  pronoun  (or  pronominul  iwlje«tivc*):  Clji««:  ijtmlHStfd  word. 

Verb:  CljUH*,  fonn,  principril  |iartH^  le«m%  mood.  voic<5»  pt^rwjti^  iimuUrf ,  i^i^fy-M 

Adrtrb:  Clti^n;  derivtition  »iid  coTtipan«ioti,  if  di*riv^d  tttid  coni|iar«>d  ;  c|nmUfii 

Preposition:  WonU  bt>tw«?i'n  which  the  reluiiou  bshowu  by  the  prcpcisiticm* 

Iitterft<!iion :  The  kind  «>f  emotion  cxprp^^scd. 

CafljunctioH  :  Chi$»«;  wonb  or  *ienteric*«  connecU-d. 

The  ron»trneUon  of  the  word  will  bn  reqnircd  in  all  caiipit. 

KKAr»iNi}. — Cfiudidrirf^H  wtU  ho  i^XJimuMid  in  n^adlng  ahtnd  EngH«h  prose,  lo 
an!  work;  fur  »'x;iint»lt»,  |ljtm'iidX'*«  Hintorj  of  Ihi?  L'liitt^d  8tutcH. 

WiiiTiNG  Axn  si*KU.fN°(:.^<  'andidiiteji  will  \m  rriinirtMl  Ut  writi;  a  rthnrt  urigmi 
And  an  i»3£i»rt'iiM?  in  dicttition,  luid  to  *«jm.*!1  iw*Mif>-roiir  wonl»  in  rotnmon  nms. 

All  excrcrHi^  cotifitintng  ei;fhl  or  ftion^  miHliikt***  in  ^pnlling  will  not  Ir« 


\[{i,  (  iitilKi^iTi^^  who  pjL?4A  tho  (ihwii'iil  atnl  meudil  cxfinuiiMiioiM  nilt  ri*r« 
poinlnii^dL^  iij^  Ciidot-Mnl«hipnit>n,  and  l>»*oomo  inmiit4*9  of  th«  Acadrmj*  fUcI 
will  li©  riM]mriHl  to  si^n  (irtit'lew  by  which  h<?  binds  hiiiiftt*lf  to  servo  in  th^  rnkt^i 
Kiivy  i^r^ht  yrtird  (iiu^i (tiling  hi»  liint^  of  prtihiitioo  at  tho  Xiivitl  Academy),  tml 
dischiti  gedt  The  p»>y  of  a  C«dvt*Midiihipii)un  i«  1^00  a  y<*iir,  comtunticitig  at  tte 
UtB  ndininftioii^ 

XIV.  Cailets  imtnedlatdy  iiftt^r  their  AdmfB&ioii  will  mipply  thcuiMlFn* 
lowing  artick^H,  viz  : 

One  par4ide-»ni(                           ....  |37  T*2 

One  oudn'N«-Miit -,*•  .^.♦«,* 15  79 

One  working  («uH. ...*«•.«.. 3  ^M 

One  overcoat -  r ,  Sfti  H() 

Ono  ruhbur-coat 5  5*i 

Ooe  par:vde«c.<)p * ^95 

Ono  nnrlri«»i»*cAp 1  75 

•Two  pairj!  high  nhoeii.... VI  50 

One  pair  gymnastic  alippem^ . 1  22 

•Eight  whit«»hirtfi 16  UO 

•Twonight^Uirta.... ..  3  00 

•  Tonr  iinder-nhirtft 2  52 

Twelve  linen  collars -. .  I  ai 

•  Eight  pair*  socks 2  1M3 

•  Four  pHini  drawen.v,,,, 3  DO 


•8ix  haodkerchiefii.- 2 

•Erght  towela , 2 

Two  pa)  r«i  drill 'gloves 

Two  pair*  Li»le-thread  gloves  .*-. 

•Oni>  patr»n*<p«Tider». 

One  silk  handkurobiof 77 

Ono  neck-tic .„ »....  **l 

Two  clothes-lings 70 


Ono  hair-nmttress 

One  Hlraw-niatti^*iii  . 

One  hrtirpillow 

One  patr  blauketa. ... 

Two  bed'spi  eads 

8ix  iiheetii - 

Fonr  pilh»w«caws  .. 
"One  lootli-brufth .    . 

•On©  hair-brnah . 

*One  whisk 

*Ono  f'4.ittr»i?  cotnb^ ... 
*Oo«  Ono  comU  ♦-.,.. 

One  MMig 

•One  cake  soap  ...... 

One  soa|>-d  imIi 

One  recinl^ttioii'lHiok 
One  laundry -hook. 


.^:i 


\ 


04 

00 

32  \  One  p»M«-book  , 

72 

10 


One  st4*octl  and  Stik 
•Otifi  thread  wid  r»rr 
One  nig, -..-.► 
Oue  wash'bnsiti 


n.- 1 


m 


■■::i 
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Room-mates  will  procnre  for  their  common  use — 

ne  lookinf;-g1as8  (balf-cost) $0  75     Oue  broom  (lialf-cost; f  0  20 

(De  water-pail  (half-cost) 5'^     Ooe  tablo-cover  (half-cost) 75 

hie  slop-bucket  (half-cost) 65 .  — 

Total 179  99 

The  articles  marked  *,  not  beiupj  required  to  conform  to  a  standard  pattern,  may  be 
VcoQgbt  by  the  cadet  from  home,  but  all  other  articles  must  conform  to  the  regulations, 
tnd  most  therefore  l)e  supplied  by  the  8tore-keeper. 

X.  Each  Cadet-Midshipman  must,  on  admission,  deposit  with  the  paymaster  the  sum 
•f  tuO,  for  which  he  will  be  credited  on  the  books  of  that  oftioer,  to  be  expended,  by 
direction  of  the  Superintendent,  in  the  purchiise  of  text-books  and  other  authorized 
irticles  besides  those  enumerated  in  the  precedinpr  article. 

All  the  deposits  for  clothing  and  the  entrance-deposit  of  fifty  dollars  must  be  made 
before  a  candidate  can  be  received  into  the  Academy. 

SUMMARY  OF  KXPEN8ES. 

Deposit  for  clothing $179  99 

Deposit  for  books,  &c 1 •-..       50  00 


Total  deposit  require*! 229  99 

Thevalae  of  clothing  brought  from  home  is  to  be  deducted  from  this  amount. 
Each  Cadet-Midshipman,  o/ie  month  «/Mr  ailmiHshn,  will  be  credited  with  the  amount 
of  his  actual  expenses  in  traveling  from  his  home  to  the  Academy. 

XV.  A  Cadet-Midshipman  who  voluntarily  resigns  his  appointment  within  a  year  of 
the  time  of  his  admission  to  the  Academy  will  be  re(j[nired  to  refund  the  amount  paid 
fcim  for  traveling-expenses. 

GEO.  M.  ROBESON. 
Secretary  of  the  Xary 


EXAIIINATIOX  OF  CANDIDATES   FOR   ADMISSION   A8   CADET-MIDSIIIPM 

JUNE,  lti75. 


and 


ARITHinCTia 

June  23, 1875. —  Time  alloifird^  fmr  honrs, 

L  IHvide  573,24  li}^  1»000,000 ;  divide  OJ  hy  100  ;  dWid©  lt>0  hy  0.0001 ;  divide  1. 
hy  0.00135,    Reduce  tAW  to  a  decimal.    Find  what  d«citiml  i»arfc  O.U0135  !»  of  LOi 

2.  Simplify  ^^  X  ^'-?     Add  |  of  3  to  ?  of  2itp  aud  mttltiplj  the  resalt  bj  J-*'/^ 

Multiply  tofiotber  ^,  ^,,  4?,  il,  -ftVn  ^iS  Hh  ^^d  ^,. 

3.  Divide  (2  -j-  ,]^  H-  4  -f  Vf  +  Vj  +  M  %  ( I  -h  i  +  J  +  i  +  i)^    I>»vide  the  groi^ 
of  the  fractions  ^V  of  2^»  ^V  of  3^,  and  ^'j  of  4/^  by  the  least. 

4»  What  weight  is  the  same  fraction  of  5  lbs.  8  ox.  4  d\vt«-  22  grs.  that  £1  ll».  1014  ' 
ia  of  JC3  10».  l^tl.f    A  tmtti  traveU  at  the  rp*te  of  30  iiitlea  an  hoar;  over  what  dinti&tHse 
ia  feet  does  it  pass  in  one  aecoud  T 

5.  Hoparate  each  of  the  numbers  1156155,  121121,  and  13377  into  its  prime  fiicl( 
State  in  geuural  ti^rnis  whiuU  factors  must  be  taken  to  form  the  binut  commf»u  ma 
plt%  and  wliich  to  form  tho  greatt-vst  eominoa  divisor.     Fiud  the  lea^t  eiiiiuiion  inn 
pl«  and  greatest  common  divisor  of  thy  above  threw  numbers,  ni>iug  ih»:  fjctoiH  »lr 
ibttQd, 

6.  Find  to  five  decimal  pUcos  the  sum  of  the  fraotiona — 

1     1     I     J^  1  1 1  J_ I 

i'    V    SJ*    2.3*     2.3.4*     2,3.4.5'     2.3. 4. 5. U'     2.3. 4. 5, U.?'     O^lT&Jp 

1 
2.3.4:5,«.7,H.i*" 

Svlee  two  of  the  foUoivin^  quesUonit, 

7.  J  can  perform  a  pioce  of  work  in  2}  days,  and  B  oan  do  the  gamn  work  ! 
day.s;  how  long  would  it  take  them  to  do  it  working  together T  and  if  f7  is  paid  tot 
whole  w^ork,  how  cibonld  it  be  divided  between  themf 

8.  A  maQ  who  rowsj  4  uiiles  iu  an  hour  io  sstil!  water  takoM  an  hour  and  if 
xnioutes  to  row  that  distance  up  a  river;  how  long  diH^s  it  tuko  him  to  row  i 
again  f 

9.  A  train  Jipproachiug  a  station  soiiuds  a  w  histle  on  passing  each  of  two 
which  are  placed  half  a  mile  apart.    The  interval  between  the  timua  at  whlcl 
fionnda  are  heard  at  the  statioa  is  42.4  seoond^.    Stipptiiiing  that  sound  travtiU 
feet  per  8eeondp  at  what  rate  in  uiile.^  per  hour  is  the  train  travel iug  f 

10.  A  can  run  a  mile  iu  7.0^  minuteii  and  Ji  can  run  7J>8  miles  per  hour ;  wtiich  I 
fafiti^r  runner^  and,  iu  a  race  which  the  faster  wins  iu  six  minnteSf  how  far  wil 
loser  be  behind  T 

ENGLISH  BRANCHES. 

JUKK  23, 1875.— TiJH*  allowed,  three  hourn. 

GRAMMAR. 

1.  Define  comparison,  tt/ntaxj  auxiliary  rcrbj  adpcrh. 

2.  Give  the  possessive  plural  of  6aju>,  sea^  be^^  fisherman,  taUsman, 

3.  Inflect  (or  decline)  tkiff^  mercy,  princess, pincers. 
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4.  What  18  tbe  difference  in  meaning  between  the  auxiliaries  may  and  must  t 

6.  Compare  nigh,  happy,  fit ,  old, 

t,  Gi?e  the  principal  parts  of  cost,  lead,  read,  sweep,  lay. 

7.  Parse  the  words  in  italics : 

Rear  my  decree ; 
This  day  have  I  begot  tvhom  I  declare 
My  only  son  ;  yonr  head  I  him  appoint. 

8.  Correct  tbe  following  sentences: 

Yon  and  me  are  going  on  board  ship,  ain't  we  ? 
It  rains  most  every  day. 


SHMToas. 

pwfltial. 
Pll^toni. 
lifeigle. 


Instigate. 

Derisive. 

Discipline. 

Agreeiible. 

Illuiuinate. 

Eliminate. 


Academy. 

Mariner. 

Strategy. 

Contagions. 

Courageous. 

Congeal. 


Irksome. 

Extension. 

Obsolete. 

Usually. 

Familiar. 

Coalesce. 


GEOGRAPHY. 

I    1.  Bound  Bolivia. 

1  Where  is  Gibraltar  ?    Callao  f    Pernambuco!     Singapore?    Glasgow? 
.   3.  Give  the  source,  direction,  and  mouth  of  tbe  lied   River;   Yellowstone  River; 
ftSilorado  River ;  Orange  River. 

[  i  Where  is  Mt.  Hecla  ?    Vesuvius  ?    Cotopaxi  ?    Etna  ? 

!  fit  Make  a  coasting-vo^'age  from  St.  Petersburg  to  Barcelona,  touching  at  three  sea- 
"jortsof  France.    Name  in  order  the  countries  you  pass  and  the  waters  you  sail  through. 

t  What  bo<lie8  of  laud  are  separated  by  Torres  Strait  ?    Strait  of  Mackinaw  ?    Strait 
•f  Sanda  ?    Strait  of  Juan  de  Fuca  ? 


Rii:-icxi^:MiisriV'X'iONs. 
arithmi:tic. 

JcxE  24,  1875. —  Time  allowed ^  four  hours. 

1.  Add  together  1.465,  .0095,  :{7.15,  28.450,  and  16.16^^5,  and  divide  the  som  by  .0296. 
Kfide  6*;J5  ten'millionths  by  125  thousandths.  What  decimal  part  of  24  hours  is  8  hours 
HniDntes  19.2  seconds  ? 

I  From  ^J?^  take  the  sum  of  J  of  :t  and  J-  of  ^-^^ ,  and  divide  the  result  by  2^5 . 
J*  '<  '  1  a 

Vlatoamber  multiplied  by  — ^  will  give  2  for  the  product?    (Express  the  fractional 

4i 
•rtof  the  result  decimally.) 

X  Change  $■  of  ^  J  of  l^J  to  an  e<|uivah'nt  fraction  having  81  for  its  denominator. 
Hit  number  is  that  from  which,  if  9  be  subtracted,  -^^  of  the  remaiudor  is  16  ? 
L  Find  the  prime  factors  of  111540,  42:<:J(),  and  67392,  and  thence  write  down  the 
rfaie  factors  of  the  least  number  which  will  contain  eacli  of  the  three  given  numbers 
Itboat  a  renminder. 

How  may  the  least  common  multiple  of  two  given  numbers  be  foutid  when  their 
eitest  common  divisor  is  also  given  f 

.    -,.       ,.-    .12of  (.(H04-.00'>)4-.3r»of  .0(»2         .  *i  1^  r      *• 

Pu  Simplify  ^  -     -     ^^  ,  and  express  the  result  as  a  fraction 

!«lnce  the  fraction    f '^^J^:  ^'^'   of  \  "'il«;_^^<^>''''><^'''  to  its  siniplest  form,  and  btato 
£60  ll».  M.  3  miles 

deootnination  of  the  resuU. 


4B 


EXAMINATION   OP   CANDIDATES,    JUNE,    l!*75. 


6.  Find  to  flvo  decimiil  placi!^  the  viUue  of  th«  exprts^ioti — 


7»  A  room  is  38  feet  €  iticbeA  loDg^  13  ft5«t  6  iocluia  wide,  and  tO  foet  9  liirlm 

Find  the  i!«»t  of  papering  the  wall**  with  pftjmr  I   fcN»t  lU  iiM*luuii  wide  ftl  1^  rnfl 
linear  yard,  and  ol"  carpetitix  tli»-*  door  w  iih  cAr|n?t  f  > *vrd  wido  nt.  ^l/iTi  \te-r  yAnl*J 

H.  hi  II  bottt-race»  tJii*  A  cmw  rowed  39  nlroktiH  per  miniito  tiud  ihti  /*  cf«>w  41 ; 
Mrakea  of  the  former  wero  tHiaivuknit  to  2^)  of  thu  tatter,    Tlie  J  cr**w  row^  of 
tfoarM*  of  4  itiilc»  in  25  niiuiit^.    Fiud  the  uamUer  of  f(H*t  and  ttit*  litttxilMir  of  vsM 
by  whif  h  the  vjwv  wan  woo. 

9,  A  ii«n)oti  6Liirt4^d  at  half  ptufl  two,  sod  walked  to  a  villager  arritini;  4bf«re  «1 
Ihe  cbnrub'clock  iudicnttMl  a  qiiarU^r  (ia«t  three;  after  6ta}'iii|;  ^i  tuiiiut*^  he  4i 
tiAck  hy  a  road  ooe-fourUi  a/«  long  agalti,  at  a  rati)  twict^  h»  ta^t  am  h«  Usbii  ^a1kii4«  ll 
reach«Ml  hoijic5  at  4  o^clo«:k.    Di^t^^rmtue  how  tnueh  tho  viUaj^e^rlock  wa%  wron 

lU.  Two  clocks  wt^re  »et  right  at  half  paiit  Aovea  iu  the*  evtMtit);;  of  Juno  1 
it  is  funiid  that  one  gains  7  w^conds  in  11  hour*  and  th*'  other  loHe»  It  upcoud*  li 
lionis.    If  their  rates  coiitiunc  unaltcrtHl^  when  will  they  be  togcthr-r  again  f  1 

ENOLlSIl  BRANCHES. 
Juxie  24,  It^.'i.— Timr  alhwrtl,  ihrrc  hourti, 

iJlUMAtAM. 

t.  What  udvrrh  corn*fi|>f»«iU  to  the  adji*ctjve  goodf  pnH^f  trutf  wiMtf  mahhf 

2.  Uiv«t  Ihfi  prloeipal  partit  of  tmiff,  ritt^  atral^  throw. 

3.  What  pan  of  spotih  is  a$  in  «'acb  of  iU«  following  «6nli^nc<wf 
Do  Hti  I  do. 

As  we  havt?  rini^beil.  wt»  v  ill  go. 
L<*t  mieh  tks  bear*  take  heed. 

4.  Give  the  superlative  of  shjf ;  of  kapp^  ;  of  unenitahle*     Give*  the  pcnittVp 
/cM«,  nfxt. 

r>.  Decline  (or  inflect )  dwarfs  leaf^  ellg^  joittHfgt  f thick. 

(k  '*  It' ham  tbf)  (^c^f*  hive  (fir  pitHifff^*  mm  »aid  of  yoriv     Parse  the  word»  la  t 

7*  Correct:  Jle  dorA  like  we  do. 

That  idiild  hioka  bi^anlifnll)  . 


Vat- 1  Hale. 

Ruman. 

Emhamiiai* 

Hanuui. 

Polygamy. 

Literary. 


Courtesy. 
Citiisen. 

Jealonsy, 
Chemistry, 
Financial. 
Co  I  i  science. 


Artillery, 

Dissipated. 

Linen. 

Acquittal. 

Iciclo. 

Local* 


Britaiii. 

CoUUiuii. 

Sopamte. 

Mantifi»fi, 

infancy. 


GErxtiiArnT. 


L  Name  the  Stat«^»  of  the  l^iitid  States  wbir^b  have  no  iwia-cuiast,  atttl  ijiwi  il 
ital  of  each  of  tbcui. 

2.  Lijcate  Cairo  (United  States),  Mazatluii,  Bremen,  Trieste,  Br^aU 

3.  Describe  the  following  rivers:  Danube,  Ctimbt^rlandf  Tagua,  Lena. 

4*  Give  the  [losition  of  the  following,  and  state  to  what  coaolry  each  belcmga; 
Ca|»e  V^Hixlo  Islands,  Ceylon^  Cyprus. 

0.  Where  are  Capes  Fear,  Mendocino,  Blanco,  Clear,  Gaardafnil 

6.  Gi%'^e  thc«  position  of  the  fulhi wing  mountains:  Alleghany^  Jura,  AU^i,  Mi 


REG 


ION? 


n)K  Tits 


POINTMENT  OF  CADET-KNT.INEERS  IN  THE  UXlTEl)  STATES 

.NAVV. 


iiArii^r  ftt  \Aw^nm%iii.\AUiku><  wttl  U«^  rvc4l%'oit  by  (lit*  N^vy  U^pAriui^nt  ftir 

pJicjition  i*<  to  be  a  Idr^viHiMl  U*  the  Sf^crt^ary  of  tUt*  N^vy*  mitl  C4U  lit»  iimtlo 
IaI«^  or  by  ttoy  i»*«r«jj  lor  Uim*  Ami  Ui«  uatjie  wiJl  tii*  jjUirt^J  on  Ihi^  tvjui^* 
Tbr  rrgbtry  of  a  tiauu\  Iiowcvi.Tf  ^iviu  iiii  (lllsurtlU(^l3  of  mti  niipaioliiicDiit,  anil  iim 
encfc.*  will  bv.  givcu  iij  tlin  sdiH:!tto»  W  t»rlod}y  of  n(i|iltoiitkon. 
I.  Tbe  iiiiiubvr  of  aiipoiuniiriitii  i^  liieh  nm  bo  nmili^  U  Huiiti«d  by  Uw  to  iWHiily- 
f  rai'h  yci*r*  Th»^  cjiriili*bit«f  nni^t  not  \>^  b*H4  tban  HitN^^n  nor  niof«*  tknn  Ifrvtify 
I  wf  iijci*;  be  will  bf»  riMpiii^d  U>  ci'rMr>*  i»i»  kf>nnr  Ui  hi«*  prccini?  «jjt\  to  tho  Ai^A^It^Milc 
||trrviona  to  hU  i^x^tiiioatiotj«4iii4l  no  oud  will  be  i^ttiuihuHt  who  in  ovt^r  or  iniilnr 
Krrib4Hl  si;;e.  Hi^  ap}»lJfar{on  must  he  ttOcumpunkMl  by  Kaii^futtory  t^vi<t(^niNi  of 
cter  jiud  iH^jiltbf  with  inf^^nniitiou  rc^iinlhi;;  dati?  of  bntb  iind  ri  t 

Utibiifto  i*}iJ4n>'ii.     C^iiiiliiliitiAK  vv  ho  t'oixis'i^  iK^rtniw^ion  wid  |iri^^ 
tbt^  Hof^^i'intetxb'nt  of  Iht^  Niftvtil  Acaiilcmy  on  th«?  5lli  of  8i$iiUi»iiibpr  tor  t>K« 
i^t>  ns  to  th*'ir  ^iiHlrltrntiotiH  for  udmi^^iun. 

Tb«?  I'OunM?  of  study  will  compri»i*  four  ncudcMiiic  yeurn,  with  two  tvddUkonul  ^Mnm 
ik-A      Ml  eadetA  who  fiimUy  (;raduut«  wiM  lio  eomiiiU«UHifd  A^^k^^tutii  Httxinititm 
AS  vacancies  occnr.    Tbo  pAj  of  a  t;ifYbH'Hnghi«*or  in  th4«  Miini*  um  ihnt  of  u 
lipiuAn^  $a(H>  jii*r  Auniiui,  ami  nt  hlia  th«4  Mmni*  j|ii  MliUhit*tniot. 
4d«*ndc  fcstAininArton  provhHiH  ti»  A(tfii>hilin(*tit  wiU  bt^  coinpt^rillvit  And  wUt 
^-  toiLuwiug  Hiibject^^  UAmi'ly  :  Arithini^titt ;  ul^eidirti,  tliroii^h  iHjuatluh^  of  thd 
rts4^:  plAnt'  gi'oiiji'try;   rudiintrutury  imtiifjit  jdiUoMiidty  ;    rondtoK;    %^i-|lln>t} 
p;  l^tiKtmb  grHinnirtr;    Hti^ti»(h  roitipu^ititm  ;  utid  ^Mo^ntphy.     Thn  cviii«ibdAr«  J 
I  U^  r*«fi»irf'i1  i«»  Mxhibit  a  fiiir  d«*4jrtH?  of  prolitioney  in  p(*iiril-fikHfrhln}{»  ntid  to  j 
'  nov  of  iniH^mnicAl  ttptitod**.     CAtididAtcM  who  po^^nvi*  Ihftl 
»i  .1  c  in  th**  praoticAl  kiiowlod^fp  of  uiAohinory,  o/^rr  r/ua/i.^'^d*! 

rliii»f  nfsdV,  shall  have  pn5<ji?<li^ri(!t'  for  iidniisi»loii. 
r  oilier  rpqQiMtj^  And  coridith>nM  ari>  the  tArne  aa  ihn»e  tff  Cml«t*MiAMpmmi. 


COMrETlTlVK   EXAMINATION  OF  CANDIDATES  FOR  Al 
MENT  AS  CADET-ENGINEERS,  SEITEMHEtL  18;5. 


ARITHMETIC, 
Ttme  athwtti,  thrff  hourt. 
I.  Fitni  tlic  Kum,  dlfftrrnrt\  product,  and  two  qttotitnh  of  30.:r.I  and  .(»:fc!7,  ftfiit 
•uiij  of  all  Ihr  njiUlts.    Take  /^  of  £i  KN.  [UL  fn>m  {'j  o«'  £*'  <»»•  i*'t 

^.  Ri^dnriJ  3  ijla.  1  |»t.  2|  gilb  to  I  tit;  frartiun  «f  5  ^alU  2  qt^.  I  |iL     If  ^ij  fi 
rqimt  to  £],  i»liut  fmcrtiim  of  n  sLiilUni;  U  1  (raiiuf 
:i  To  tlio  corttruuiHl  product  of  6^,  7f,  ntid  ^il,  add  .!,aru1  divide  thv*  nnm  I 

lOJ  of  18f.    Redncn  flie  frm^tiou  1  ,,—  I      '  ^  ,  —  —  t4i  itii  nimidcufc  farm, 

4.  Find  I  be  ^qimiit  root  uf  27d(i^  aud  tbo  ciilje  root  of  Il&(t.8^,  rauh  to  tbrvs 

5.  Tlip  inrorciit  cm  jC^Tia  fi^r  7:)  days  »rnounr«  to  £1^  IZ»ff.;  find  tlic  r»l«  nf  Ifititf 
nnfiimi.  Tlit-  ititi'it'^il  tiit  ii  crrfaiD  sunt  of  utnin^y  tar^  y^'Am  In  |3tU*.^  atid  ' 
ctimif  oil  llir  i4Hfu<<^  All  til  for  tUt)  f^nitii'^  fimi^  ih  $^{<Hn4H,  Hiiiipho  intf*r«!*«t  liidnjn;  trek* 
IkJth  i'ithru  ;  llml  ttxi  rutu  fH<r  ruut,  |i«^i'  atinuni  iind  thi'  ^nuu 

f>.  J  and  it  iin^  two  nithrMy  ct>ui|>»tii('it  lliiit  pay  tf^pc'cftvoly  4^  pef  i^nl^aiid 
cent,  p<T  unnniii  ou  {h*Ar  §l(M>  Mlmrt4,     Wheu  the  price  of  n  sliire  in  .1  in  i**l| 
J(  \»  32i«  ill  vvlitt^b  company  \»  it  nioftt  ndvaiitttgcou)^  to  invf«tf  ami  whal  i«  IImi 
onc<f  of  lorome  that  ironld  arine  fnmi  an  titvi;stitit*iit  of  flT^lfn  in  oDn  rvtlMir  { 
theotUi  rf 

TiiMr  tiltuttfilf  /iro  fiwrf  n  htiff  hottrft, 
I.  81  in  pi  i  ff  t  lie  v  %  p  ruinifiii  — 

Multiply  xi^x*i  l»y  x*-l-f  x**. 

•.♦I  l-l.  I  .4.1 

5,  BimpVify  tlio  expriMswc^n— 

Fi»d  llo*  vnfuo  of  ^^     —   ~    whdi  x  — 1. 

8«parato  4^f  J-  —  ' -f-^fc*— i^)i  futti  fioir  fjirtorM, 
mi  4.  Hi 


Kind  tilt*  vjIii-  of  ' 
4.  Solve  tli^i*iiUAtio 

*-tf 

I 

m 

Ax -I 

nb  *-i 

i;i-x  _ 
If 

7/ 

IKx^ 
Ii 

if»- 

^i 

:i> 

nr* 

-t-fcx-»-r  _ 

flX^ft 

tu^ 

^-i|x-4-r  * 

l^^'l' 

fMJ 

'-*i-i> 

•Kjr- 

-a—r 

>»x— e-rf       wx— 1«— y 
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3.  Two  {>er80D8,  A  and  B,  can  jKirfonn  a  piece  of  work  iu  a  daj'S ;  tliey  work  together 
for  Hays,  when,  A  being  called  off,  B  is  loft  to  finish  it,  winch  he  does  in  c  days  more* 
In  what  time  could  each  do  it  separately  f 

GEOMETRY. 

Tutui  allowed,  two  hours. 

1.  Define  plane  surface,  right  angle,  perpendicular.  Prove  that  when  two  straight  lines 
inteneot  the  opposite  or  vertical  angles  are  equal,  and  that  the  two  straight  lines 
which  bisect  the  two  pairs  of  vertical  angles  are  perpendicular  to  each  other.  Define 
ffif9on.  Give  the  names  of  as  many  polygons  as  you  can,  stating  b!io  number  of  sides 
of  each. 

2.  Prove  that  the  sum  of  all  the  exterior  angles  of  any  pol^^gon  is  four  right  angles. 
Define  fftom5M«,  rhomboid,  trapezoid,  trapezium.    Draw  a  diagram  of  each. 

3.  Prove  that  the  three  perpendiculars  erected  at  the  middle  points  of  the  sides  of  a 
tiiangle  meet  in  a  point. 

i  l^rove  that  au  inscribed  angle  is  measured  by  one-half  its  intercepted  arc. 

5.  In  a  right  triangle  ABC,  right-angled  at  C,  D  is  the  middle  point  oi BC,  and  E  the 
■iddle  poiut  of  A  C,  BE  and  AD  are  drawn  intersecting  at  0,  Find  the  length  of  00, 
denoting  the  side  AC  by  a  and  BC  by  6. 

ENGLISH  GRAMMAR. 

I.  Define  (1)  auxiliary,  (2)  impersonal  rerh,  (3)  comparative  degree,  (4)  subjunctive  mood, 
K.  Give  the  principal  i)arts  [all  forms]  of  (1)  befall,  (2)  drown,  (3)  sink,  (4)  burst,  (5) 
^  [meaning  to  recline],  (6)  set, 
in.  What  part  of  speech  is  but  in  each  of  the  following  soiitoiicosT 

1.  You  need  not  go,  but  I  will. 

2.  I  tell  you,  but  one  of  us  can  go. 

3.  None  but  the  brave  deserves  the  fair. 
I^'-  Decline  [or  inflect]  cannon,  clothes,  goose,  grotto,  alkali, 
^'  Give  the  possessive,  singular  and  plural,  of  grief,  sheaf,  talisman. 
^'I.  Parse  the  words  in  italics  in  the  following  passage  :— 

A  still,  small  voice  spake  unto  me : 
"Thou  art  so  full  of  misery, 
Were  it  not  better  not  to  hv  ?'' 

GEOGRAPHY. 

'•  Fii  the  position  of  Milwaukco,  MtMiiphis,  Liverpool,  Belgrade,  stating  on   what 
My  of  water  each  is  situated. 
j       t  Where  is  Mont  IJlanc  ?  Mt.  Ilccla  ?  Mt.  Sinai  ?  Mt.  St.  Elias  ? 

3.  Make  a  voj-age  from  Duluth  to  Albany.  Natne  in  order  tlie  States  yon  pass  on 
yonr  right  hand  and  the  waters  you  pass  througli. 

4.  Where  is  Herzegovina  ?  Muscat?  Jernsali'm  ?  Leghorn? 

it.  Fix  the  position  of  the  following  arms  of  the  sea,  telling  what  country  each 
indents,  and  of  what  water  it  is  a  branch  : 

1.  Chalcurs  Bay.    'i.  (inlf  of  Tonquin.     3.  Dclagoa  Bay.     4.  SeaofA/:)v. 

srKLLlN'G. 

Correspond.  Antithesis.  Countersign.  Fabricate. 

Taciturn.  Brevity.  C'ritcrion.  Artilicc. 

Eophony.  Christen.  Indelible.  Discipline. 

Elegant.  E]iithet.  Kssential.  Solenm. 

Barbarous.  Kepresent.  Symbol.  Inipngn. 

Florid.  Cancellation.  Perjnry.  riaeard. 

CaociUlates  are  required  to  write  a  short  original  letter  and  a:i  c'xercise  in  dictation. 

Time  allowed  in  English  branchrs^  three  hours. 
4  N   A 


eOMPEl 


XATUUAL  rniLosoriiy. 


BUM 


Time  atlottei!^  Ihrrc  huum, 

1,  Dcliuo  rrtitrt  of  jftavifj/.     How  cotiM  you  find  tbo  cetiU^  of  gmvjty  «f  a  1 
iiuiforui  tbk'kurnMt  cut  in  tbe  fui  ni  of  a  t  nipt^jfiiuin  ? 

*2.  Ik'Ouo  ifpri\fic  !/ravity.    Wbut  is  ttiki*u  an  the  standttnl  for  solid*  and  liifiiiitf  f ' 

EXA5<tPLE.^l)  A  6nb«tooco  wdgbing  310  graitja  weighs  I8ji.5  id  water;  reqMlrdlii 
»P*  (f-     (»)  Determine  sp*  gr.  of  wood  frc»fii  i— weight  of  woml^  25,:t5;  weight  of  •ii 
iiniler  water,  D*77;  weight  %>f  watxl  with  sinker  under  wiitiM\  5.10  j;rafumi*«», 

3.  What  ia  the  eflccl  of  ^mrtf^  u|ion  tho  reiociti/  of  a  fulling  body  ?  dt| 

cnoed  by  gravity  falU  iin'»<tirig  with  uo  leHi^tiioce;  what  will  he  itA  vebx  i 
of  ono  second  froDi  rest?    Tlimngb  what  $pn*x*  wtlt  it  bnve  falluo  al  ibo  9wk  tf(i 
aecoud  f 

4*  Define  matt  of  a  bodfi;  momvnium. 

a.  Give  the  three  latct  of  motloH.     UloHtrntt_% 

^.  State  upon  wbut  principle  the  h^drmtaUc  prc»t  h  bancd^    Draw  m  < 
c^xplain  bow  a  great  pressure  can  be  obtained. 

7.  Explain  the  piinriplu  of  the  niphon,    I«  tbcro  DecfMi«arl1y  a  UniH  lo  tlui  I 
tho  bend  fruni  the  level  of  the  li(|nid  being  drawn  ofTf 

8.  What  iM  bhowu  by  the  hnrotttftrr f    Why  ia  rnercnry  inoro  generalljr 
barometers  than  other  liijuidn  f 

9.  A  rod  without  weight,  eighteen  inches  to  lwngtb»  Las  weigbta  at  *acli 
pounds  and  10  pounds  respectively  ;  at  w^bat  point  ujust  tho  rod  be  ftupporl«d  iai 
that  thi^  weights  may  balnuco  f 

10.  Wbut  are  the  lemperaturea  4in  the  Cicntigradc  Bcale  oorroaponding  to  tho  foUn 
tcropcratiues,  Fiihreuheit:  100  ,  0",  —  40*  T 


COURSE  OF  INSTRUCTION  FOR  CADET-MIDSHIPMEN. 


DEPARTMENT  OF  SEAMANSHIP. 

8EAJIAXSUIP. — Peacription  of  all  kinds  of  rope,  and  its  practical  manipulation  for 
iD purposes  on  shipboard;  measuring  for  and  fitting  standing  and  running  rigging; 
maitiDg,  sparring,  and  rigging  ship;  getting  on  board  and  stowing  a  vessers  outfit; 
oiXAnizing  a  ship's  company;  fittings  of  boats;  management  of  boat6  under  all  cir- 
enmiUDces;  evolutions  of  vessels  at  sea  and  in  harbor;  repair  of  spars  and  rigging  in 
eaiaof  accident;  duties  of  officers  at  sea  and  in  x)ort;  rules  of  the  road;  wind  and 
wetUier. 

Tert-iool:.— Luce's  Seamanship,  with  lectures,  and  illustrations  from  models. 

Kavalarciiitectcre  and  ship-building. 

Teart-Joofca.— Thearle's  Naval  Architecture,  and  Wilson's  Ship-Building,  with  lectures 
flloitrated  by  models  and  drawings. 

Kaval  TACTICS. — Organization,  formations,  and  maneuvering  of  a  fleet,  under  steam 
waul. 

r«rt-5aoi«.— Manual  of  Naval  Tactics  (Ward);  Steam  Fleet  Tactics  (Parker);  United 
^^•tes  Naval  Signal-Book ;  Manual  of  Signals  (Myor). 
Practical  exercises,  consisting  of— 

8K.OfAN8ii IP-DRILLS. — Exercises  on  shipboard,  with  sails  and  spars. 

JJaval tactics. — Exercises  in  boats,  under  oars  and  under  sails. 

Swjxals. — Exercises  in  the  use  of  signals  according  to  Mj-er's  Army  Signal-Code. 

^stmctiou  in  boxing,  gymnastics,  swimming,  and  dancing  is  in  charge  of  this 

^rtment. 

DEPARTMENT  OF  ORDNANCE  AND  GUNNERY. 

I^Ractice  and  theory  of  gunxery. — Practical  naval  gunnery,  as  laid  down  in  the 
Nuance  and  Gunnery  Instructions  for  the  United  States  Navy. 

^^aration  of  gun-iron  from  crude  ore,  including  the  description  and  use  of  furnaces. 
™nfacture  of  wrought  iron,  steel,  and  bronze.  Fabrication  of  guns  of  all  descrip- 
***».  Manufacture  of  gunpowder  and  fuses,  and  of  all  kinds  of  projectiles  and  fire- 
»orkiL 

^tory  of  gunnery. — Motion  of  projectiles  in  vacuo  and  in  the  atmosphere;  initial, 
'^fttioiug,  and  final  velocities,  and  tlie  methods  of  determining  their  values ;  the  effects 
•f  variations  of  charge,  windage,  and  weight  of  projectiles;  deviation  of  projectiles  ; 
t^ several  systems  of  pointing;  tangent-sights  and  determination  of  their  values; 
Penetration  and  siiock  of  projectiles :  and  recoil  of  guns. 

"^at-hook'H. — Cooke's  Naval  Ordnance  and  (Jiiunery;  Ordnance  Instructions,  United 
™*tesXavy;  Gunnery  Instructions,  United  States  Navy. 

I-^pantky-tactics. — Organization  and  formation  of  srinad,  company,  and  battalion; 
•^1  of  the  soldier;  company  and  battalion  drill,  including  instructions  for  skir- 
*^l»er8  and  the  bayonet-exercise. 

*ttt-hook. — United  States  Infantry  Tactics. 
Practical  exercises,  consisting  of— 

^J^fAXTRY-DRILL. 

'JKUkaRTILLERY  and  llOAT-IIOWnZKIl  EXERCISE. 

"**ATGi'Xrt. — Exercises  and  target-practice  on  board  the  United  States  ship  Santeo* 

^<*»»tar-piiactice.  , 

'^CiXG. — ^Exercise  with  small-swords  and  broad-swords. 


^^H  CADET-MIDSlllPMEN — COUHSE    OF    INSTRUCTIOX. 

^^^  DEPAKTMENT  OF  ^LlTHEMATICS, 

ALGKitiM.'-Fundttnient&l  operations ;  fCHlaction  and  notutiou  ofefiuaticifii  af  I 
and  MKMind  «ic^j^re«s ;  rcclnctiua  aud  transformation  of  i»urd  «|imnUtie«  ;  |>ropcirtii 
]irogit!ii6iot]6 ;  suinmution  of  serieft ;  nature  and  con^itriirtion  of  logsrilhttifl;  i 
llifory  of  ei|iialio«i«, 

OKOMKnn-.— Planij  And  mil  id. 

TRJOONOMETTtY, — Anjil}ticiil  iuveBtlgatioD  of  trigfinometnctil  fortnuljui, 
fipplicatkin  to  tht^  wdntion  of  all  tho  iraBtMi  of  platie  i&nd  jvpberical  trig^itiom^tl^ 
construction  and  nm*  of  trigonoiiicirtcal  tnbk'S. 

ArJ'UCATicjM>r  AJJiiEUiti  and  TitiuuNO^kfirrRV,— Monsurntion  of  pla*  ij 

Descuiitivk  OKoMirniv.— The  graphic  illustration  and  Mi»lntion  uf  pr  q 

I    'goomatqrt  Aod  tbc  appliciitiotis  of  tbU  method,  partioalarly  to  tb«»  prurjection* 

ANAt.mcAL  fii:nMKintY.— Etjuntiona  of  the  right  line,  plan**,  and  ooti&e  necliiM 
cnA&ioQ  of  general  equations  of  the  second  df^greef  involving  two  or  thrive 
deti^rtii nation  of  loci ;  principal  problems  ndaling  to  the  eylinilef,  eotio,  aplit 
npUeTotdN. 

TtJi'hvtiht.—  titif^  Higher  Algebra ;  CbaoveDet'a  Geonieiry ;  Cbaavenet^i  l^i 
etry;  Cbareh*»  Dfficnptivc  Gooruetry  ;  Todbonter's  Conic  SecUotis;  Bowditdi*i 
Tabl<^B, 

ELECTIVE  COURSES. 

hi  addition  to  the  above,  eadct«  of  the  third  and  fnnrth  dai»S9t  wUv  dutplAjr 

ability  ID  mathemattcti  are  peraiitt4i<d  to  take  an  advaticiMl  oourve.    Tlie  tMa^ 

the  elective  coarw8  for  IKTH-TOr 

Faurth  «7fi»4. — Todhonter*H  Algt'bra  and  TUe4>ry  of  Efiuatlotis^  and  cttrrvyi 

Third  tJoMB.-^TUa  clemeulu  of  the  differetitial  caleaJuv  with  applicattoo*  tQ 

nouietry  acd  geometry  of  two  dlmunHiona« 

DEP.UITMEXT  OF  STEAM-ENGIIiERY, 

MalUaA  ENOtNK-S.— The  chissificatjon  of  tnarine  {it^nim^enginoit,  iwitli  UMf  fl 
^^farrmngement.    The  stady  of  details,  and  of  the  iuNtruinents  and  appaimUn 
^■RartDe  sen'lce  in  counrction  with  ateamengines.    The  variotiea  of  val  ve-gi^r.oC 
^SeuerntorM,  of  propel!  t ng-i as t rumen t^,  condensers,  di«UUen»i  ADd  putti|i«»    Tl» 
pies  followed  to  iu»ure  Htreiigth  in  coustruction, 

PiiAtmcAL  KXKau  i!4F„**.— The  management  of  engine*  and  boilers  in  vprnmUt/^ 
cam,  preservation,  and  iu1ju6tuicnt  of  marine  engiuett»     The  use  of  facL     Hiit 
indicator  and  ibe  interpretation  of   indicator-diagramii,    ^lethoiU  of  aj 

power  and  Ibe  evaporation,  and  of  determining  the  iuciilentHl  UnfMs^  :  :^ 

which  uiVect  (be  power    The  duties  of  the  engino^routtj  watch*    Tb«  art ^£i^^4 
di»|HmttiDn  of  the  engiueer-force  on  ^hiphoartL 

2'e^t'boak». — lioume'ti  Catccbism  of  the  Htoam-Eugltie;  Kinit^a  Fn^tioal  KoIm^ 
Steam-Engine. 

t>EPABTMENT  OF  ASTRONOMY,  XAVIGATIOK,  AXD  SURITCnM. 

Amu>xoMr.^Dc6erlptiv«  and  practical  astronoitiy*  liioladiog  iba  mo  af  iMira 
^^fVpeeially  tbone  nsed  for  determiniug  terrestrial  latitiul«»  ayd  loBgll4t4«M. 

^P    Tfjt'hool\ — (\  J.  While**  Atitrtmoniy. 

KAViGATtox. — Theory  and  practice  nf  r  ^'  itmtfvd 

the  dutkii  of  thii  navigator,  (he  nfleof  nu\  tf 

with  the  solution  of  problems  and  the  nae  at  table«. 

Tcxf-bcwX-.— CofUn's  Navigation* 

8f^ttvariMi.— The  form  of  the  earth,  with  apecial  refereaca  li*  lll« 
ihiirLn;  explanation  of  geodetical  surveys;  the  solution  of  proUkfii* in 
keying;  tiin\  practical  work  ui  aurve>iug  aud  ooaatracting  cliarla. 

IVit-bmk.—Ji^ffvtmi  Marine  Surveying. 


CADET-MIDSHIPMEX — COURSE   OF   INs^TRUCTIOX.  53 

DEPARTMENT  OF  PHYSICS  AND  CHEMISTRY. 

The  i>ikferkntial  and  integral  CAixrt'i.rs.— T1i«»  prim-iplos  of  tlio  ilirtVnMitial 
fldcnlas,  inclading  Taylor*H  theorem,  iipiilieatiouif  to  pn>blenia  of  iiiaxiiiia  and  niiiiiinn, 
■id  the  tracioj;  of  carves;  tbc  niethocls  of  iiitoj;ratioii,  and  the  npidioation  of  thi« 
faitegnl  calciilas  to  areaji,  snrfares,  and  vohimes,  and  to  the  finding  of  I'ciitn'H  of 
gRTity  and  moments  of  inertia,  and  to  the  simpler  cases  of  differential  (m) nations. 

Mechanics. — Statics,  including  the  theory  of  friction,  adhesion,  and  HtitYnert.^  (if 
Mdage..  DifnamicB,  inclading  the  motion  of  project^U^s  in  a  non-resisting  niedinni  and 
hiir;  motions  of  translation  and  of  rotation  of  bodies  about  an  axis ;  falling  budics : 
rtnl  forces;  the  simple  and  the  conii>ound  pendulum;  the  laws  of  planrtary 
:'Mtion ;  work,  and  conservation  of  energy. 

*  Htdrostatics. — Mechanical  proi>crties  of  fluids;  the  laws  of  iMinilihrium  and  pn'ss- 
rt»;  the  flotation  of  bmlies;  the  stability  and  osi'illationH  of  Ilontlng  hudii's;  spi'i'ifu* 
^^Tity;  the  motion  of  liipiids.  Ai'njorm  JtnUU, — Laws  of  jin*ssure ;  weight  an«l  pn»s»4- 
^ta of  the  atmosphere ;  density  and  temperature;  the  barometer,  the  siplmn,  and  thi- 
Imp. 
1.  Acoustics. — Theory  of  waves:  the  pn»duotion  and  propagali«)n  «if  sound:  tin- 
Imwrlcal  evaluation  of  sound;  nmdes  of  vibration;  commuiiicatitin  of  vibrations ; 
faalysis  of  vibrations. 

Oftics. — The  propagation,  retlt'otion.  and  refraction  of  light :  bMiM-s,  viHiiui,  and 
•ptical  instruments  :  spcetruni-analysis  ;  mlor;  the  nudiilatory  th«M)ry  of  light ;  polai- 
itttioD  and  double  n? fraction. 

Electricity  and  maonktism.— Magnetism  :  statiral  eliTtiirity  ;  Voltaic  rl«M'ti  iiiiy  : 
riwtro-magTietism;  electrical  ineasurenu*nts:  applications  of  electricity:  tbi-niio-ilrr- 
trieiry. 

CHEMLsrnY.— General  chemist ry. 

1Iitkoiuii.o«;y  and  cuMATor.«M;v. 

BSPKRIMENTAL  LKCUKKS  IX   rilVSK'S   AND  C'llKMlsi  l:Y. 

He.it. — ^Theories  of  heat ;  sources  of  In. -at ;  ronduction,  rndiatiiUi.  and  convi-ctiou  : 
Jpecific  heat ;  sensible  and  insensible  calorir;  eflVcts  of  In-at ;  instrunii-Ml-i  n-^^-A  t'oi 
fte  roeasarenient  of  heat :  thenuo-dynanii<:s. 

Text'hool'9. — Rice  and  Johnwju's  Elenwnts  of  the  nifTfrential  and  Inte;rr:il  (';ilritlii-. 
Viih  lectures:  Toilhnnter's  Merhanics  forHi-giniHTj^:  Smith'.i  Ifydro^tatif. :  Sii-\\aii'h 
iOemeDtary  Thysics:  Ganot's  Physics  (Atkiiisoirs  tran^latioiij :  Kliot  niid  Strm-r-* 
Ibnna]  of  Chemiaitry  :  Kliot  and  Storer's  Cheniiral  Analysis:  Max\vi-]i\  Tln-iny  ol 
l^t ;  Jeckin's  MagnetiMu  and  Electricity. 

DEPARTMENT  OK  ENGLISH  STIIHES,  IIISTOKY,  AM>  EAW. 

Law. — C.'on.'otitntion  of  the  Tfiiti-d  Srate-j. 

lotemaiional  law  :  origin  arid  :»rt>-.vilj  of  ilii-  ^.i-icncf  :  rights  and  diiii'-  of  nulioi,  •  in 
^nee  ao'l  war:  ri:rhi«  of  i:ir»-rf^r»rnce.  of  juri-j'rM'tion  «»v#t  tb**  ■-•a.  of  '■•^:iirM*r':«-.  of 
pnsage  over  la^id  .'iTj.I  r.ijviir.ibl-  rivi-i-:  i-vfiadiri'in  :  diiti»-»»  of  niini-s-r'.  CiHi-'j]-.  .iL'I 
•aval  comma  n'b.-r."? :  '■•:■:. -•.■.»t:«»:i  i»io!i«:ii;.'-  propi-ity  and   il-liir  :  i-ijjIii:;."i«  - ;  kliid^  of 
ptopeny  liabl^r  to  r.*;. !■■;:»- :  •l..r:ii.::!f  :  jiriv.it»'"iiri;4 :  pii/.«-* :  j'!"-  /.••••timimi  .-  ii;:}ji .  :kUi\ 
teies  of  liC'iira-*:  ^  i-v  .-:  ■  .•.':r.«'«i':  i :  la.v  ..f  Uh^*\::v[r:  i.::;.*of     -.ir.!,  :  O,..,-.  j,.-,. 
Pws:  trnce-r.  i«:t^-:*  ■•*-.  j.  *  T-.-t';--?  of  j.-.i'v  :  t,;'u-:,., ,  n-j.-.  :-■    :'*.    ;..-■.  ,.*■  ;,.i!:i,.,-; 
Vracy :  elav..-!: :!.-. 
Ontline*  of  rr.i:.'.-..' 
I.«tnr»-a. 
[     Tr:rtJjfM.—K-:.''-  i       :  •      ■  -    ■     -.  -.      .  1. 

ili-7oi:Y.— •".»:.„•  ".   ■.:.  .   •:..   '   j     i!  «"  ■   ■.  ■.^- ■■:    '•■  .-..  *  ■     ■       .-  ■   'I    •       .r.  ■..■x■ 
jtiori?:  ...nTl:::--- ..f  •.  :-•  ■•■.    ►  -■        .    .  •■.    '    ,'  .•  .  ..:   I.'   .-...I   ■:  li        .    •   v     .'J...    ].'-, 
•in  Einpirr.  .'i',  1   ■:' :-j-  ••  ..•■  -    ." '.v.. •.-:-,  j;  j'. ,■»■■:.'■•.■•.  I  •:  i :   ■.-■■:     .   ^-    ■,':*."..: 
|R>^rr»«*  of  •-••:  ■::   ."    '•■ "  •  ■.*    ■.  A:   ■:.'■::  ;    -•■■'     ■■'•■■    !'■    ■■      "•.»'-•  j 

*on-:  ltcT:ir»-. 


54  CADET-MIDSHIPMEN — PROGRAMME   OP   STUDIES. 

TeJ^^&ooA-«.— Freeman's  General  Sketcli  of  History,  with  MitcbelVs  Ancient  Atlas  and 
Johnston's  Historical  Atlas ;  Eliot's  History  of  the  United  States,  with  Appleton^s  and 
Mitchell's  Modern  Atlases. 

Rhetoric  and  composition.— Essential  properties  of  style ;  dassificatiou  of  sen- 
tences ;  rnles  for  the  construction  of  sentences ;  fignres  of  rhetoric ;  oxorcises  iu  the 
composition  of  themes  and  official  reports. 

Text-book.— Bfkin^B  Rhetoric. 

English.— Historical  development  of  the  English  langnage ;  relation  of  English  to 
the  other  Aryan  languages ;  changes  wronght  by  foreign  influence  on  the  grammaTi 
Yocabiilary,  and  pronnnciation  of  English  ;  progress  from  the  synthetic  to  the  analytic  ' 
forms  of  speech ;  character  and  course  of  inflexional  development.  Etymology;  inflex- 
ional changes  since  the  conquest.  Syntax ;  analysis  of  sentences. — ^Readings  from  clas- 
sical authors,  with  applications  of  the  principles  of  grammar,  and  exorcises  in  analysis 
and  iu  tracing  the  etymological  meaning  of  words. — Classiflcation  of  words ;  definition 
of  words  by  usage  and  by  derivation  ;  synonyms ;  force  of  the  common  prefixes,  afiBzes^ 
and  roots ;  laws  of  change  in  the  meaning  of  words  by  contraction,  oxtensioD,  and. 
amelioration. — Relation  between  spoken  and  written  language  ;  faults  in  diction,  anft. 
their  remedies.  Metaphor  as  the  basis  of  language.  Selection  and  arrangement.— Ele- 
mentary principles  of  reasoning ;  the  sources  of  knowledge  and  of  error ;  induction  anJ- 
deduction  ;  errors  iu  reasoning. 

TeJ^^6ooA•>^.— Taucock's  English  Grammar  and  Reading  Book  ;  Seeley  and  Abbott'*' 
Englisli  Lessons;  Hart's  Manual  of  Punctuation. 

DEPARTMENT  OF  MODERN  Lz\NGUAGES. 

French  and  SrANisii  languages.— Grammar  ;  exercises  in  reading,  writing,  and 
conversation. 

Text-books, — Fas^iuelle's  French  Grammar ;  Howard's  Aid  to  French  Composition  • 
Prud'hcmime's  French  Nautical  Phrases ;  Erckmaim-Chatriau's  Le  Conscrit  ;  Roget's 
Si^auish  Manual  j  Tolon's  Reader. 

DEPARTMENT  OF  DIJAVVING. 

Right-lint^.drawing;  free-hand  drawing  and  perspoctive ;  topographical  and  chart 
drawing. 

The  foregoing  studies  are  distributed  over  four  years,  and  the  cadets  are  arranged 
in  four  clat;ses,  each  class  pursuing  the  course  for  the  year. 

rKOGRAMMK  OF  STUDIKS  TOR  CADET-MIDSHU'MEN. 

Tho  time  drvotod  to  dallj'  rocit.itioiiB  is  divided  into  tlireo  ]ioriod8,  deRi;;nntod  thuii :  (1),  (1),  (3).  (1) 
dcDutoH  fir»t  ])(M-iod,  from  8.30  a.  ni.  to  10.30  a.  in.;  ('J)  denotes  Hccond  period,  from  10.4.'>  a.  m.  tf>  13.45 
p.  ni. :  and  (3)  denoton  third  luriod,  from  2  p.  m.  to  4  p.  m.  l*raclical  excrcisoa  bctjin  on  Satiinlnys  it 
li).43  a.  m..  and  on  all  other  dayti  except  Sundays  at  4  p.  m. 

First  term  :    September  20,  1?75,  to  January  29,  1*^76. 


Department.  j  Toriods.  |  SuljeetH. 


:in  CLASS— riusT  vr.viu 


■.atics.. 


I 
I 

<     [>r.T.AV.Th.  r.)  (J)  [<]  0)   '    Wu^y-  :--.d«;-'.:!i.-lr;. 

"  '('  ihtrr  a  wrfk  . 


MiSludies.  Historv.  and  Law     [M.T.  W.Tli.  K.)  H) '  :.-.!i-h  .ii:d  Hi -lory. 


^     Nt  division,  f\V.  r.l  (3) '     ■■         .    ,.. 

'■''*^^'"- (     yd  division,  IT.  Th.J  (3; .  '       ''■ 


^- 
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First  term :  September  20, 1875,  to  January  29,  1876- 


\ 


57 


Department. 


Perioils. 


THIRD  CLASS— HiECOXD  YEAR. 


^  r    L^  T.  AV.  Th.  F.l  (1) T 

Matbematics I  Qiet.  u  „  ulL i 

ll  fF.]  (3) ;  I>t-«,.r. 

Knii^IthStndiea. History. and I^w     fM.F.J  (8)  (W.)  (3) I  Hiatorv  nud  Khotorir. 

Vhytk»  and  ChemUtry ■  I T.  W.  Tli-l  (2) i  KlimwiitHr v  IMi v-ics, 

Modem  Lauguageb jr«  ^.^  .... 


V 


Drawing 

tlBCOSD  CL.1SS— TIIIi:i>  YF.AR. 


SeuDtnthlp 

Ovimce  and  Gunnery 

AHmomy,  Navigation,  aiul  Snr 

Thyaeaand  ChemlBtry 


]En|NihStiidieii,  Tlistory,  and  Law. 


lem  Lau£uagtii. 


nm  CLASS— FOURTH   YEAU. 


I  nil 

T.Tli.]  (3) I  FasqmlloA      Graininar 

Fiviirli  (.'oiniuiMitiou. 
|M.l  (3)  [S.]  (1) SkHcliiMK. 

i 

[S.]  (1) I  Lnce'B  Seamonsliip. 

>w  .  ,.«  „.  J  ^2j I  ship-Buildinp. 

I  lufantrj'-Tactics. 

[T.l  (3)  [ W.  Th.  1  (2.) A Btronomy. 

[M.  T.  ^V.  Til.  F.]  ( 1) Applied  Matlieuiaiica. 


and 


\ 


; 


5!  [s.](i) 

J      M.1(3)[F.] 
..     Tli.l(3).... 


Oncp  a  montli  

[M.  T.l  (-2)  [W.F.I  (3) 


rnni  position. 

Xautical    Phrase    Book    and 
Grammar. 


8«aum»hip i  fT.Tli.l  (3) !  Lnco's  Seamanship. 

OrtBtDoe and  Gunnery I  |T.]  (2)  [W.]  (3) ,  Ordnance  and  Armor. 

Stotm-Enjonery (W.Th  )  (-2)  (F.l  (1)  ...f I  Marino  Engiuos. 

.Aitroaomy,  Navigation,  and  Sur-  I  [M.  T.  W.  Th. J  (1) Navigation  and  Surveying. 

veying.  I 

Pijrics and  Chemistry I  fM.F.I  fQ)  [S.J  (1) i  Li cht  and  Heat. 

Sfoden Languages |M.F.1(3) Spanish. 


I 


Second  term:  Janiinrj/  31,  1876,  to  June  20,  1876. 
Department.  Periods.  '  Subjects. 


/        rOfUTII  CLASS— FIUhT   YEAR. 

'•  itbemat'cs                                   J  '  ^^^'  '^-  ^^'-  '^'''-  ^''^  <2)  [S.j  (1) 
.  *tnemat.c8 ^     Qmq.i  n  wgek 

JiMjlish  Studies,  History,  and  Luw     [M.  T.  W.  Tli.  F.]  (1) 

V  iHt  division.  [M.  T.  Th.l  (3) 

'{     Uil  diviHion,[M.  W.F.J  (3) 

<     lat division,  [W.F.]  (3)  ... 
>     'id  division,  [T.  Th.  ]  (3) . . , 


,*r.,-!em  langua'^cs . 
i»-.iwins 


I 


. . . ;  Algebra  and  Geometry. 

'     TrliiMAJM—  <  111  m  ■  II 

...I  Kuglish  and  Historj*. 
•  J  I  Fasquclle's  Grammar. 


Topo;rraidiy. 


15:mi>  TLASS     SKCOXI)   YEAR. 


'fatfaeiuatics  . 


r    [M.  T.  W.  Tli.'F.]  (1) '  Analytical  Geometry  and  De- 

j  scriptive  Geometry. 

V  X>»4»A.week !  riiiiiUMi  C'liiiTne. 

[    [  M,  J  (3) '  Descriptive  Geometry. 

T*!iv.*ir«  and  ('liemi*trv    [T.  Th.  I'.]  ci) (.-liemistrj-. 

:-:-;i:li>.h  Studirs.  History,  and  Law     |M.  W.|  CJ)  (S.)  i\) '  History  and  llhotoric. 

Jltxtiern  Languages [T.  W.  Tli.  V.]  (3) ,  Fnsqutllt'S      Grammar      ami 

French  ComiHisitiou. 


<  [T.  Th.]  (3) '  r.ure's  Seamanship. 

(  [V.\(-i) Naval  Tactics. 

. .  I  '1'.  Th.  ]('■!). I  ( )r(ln}ujc»'-l  nstnictinns. 

C  [M.  T.  W.  Th.  F.]  (I) Applied  Mathtmati:.s  a»d  Me- 

•,  1      clianicM, 

(  [M.  W.]  (2)  [S.]  (1) '  KhMMi-icity. 

Ensli^h  Studi<'S.  History,  and  Law  Oner  :i  iiumth ('om])osition. 


V  amanship 

I  ):dnance  and  (i nnn«-ry 

ntyaics  and  Chemi.stry. 


HEST  CL.1--!— rOUKllI  YF.Ai:. 


IM.  W.  l\\{\\). 


Spanish. 


2l*»*n<<  and  G  miner  V |  MT.  Th]  r\) 

«*»ni-Enjrinerv [  \V.  1"' J  /:^;  [  I  h.l  ri; 

^'^fnunay.  Navigation,  and  Sur-  [y\.  W.  Th.  l-.J  M; 

Twins/ 

«miikStodie#,  Ilistory,  and  Law  [  T.  I'. ;  fJ) Public  Law. 


Luc's  Scam. 'in ship. 
Naval  Aichiti'ctiin'. 
Onlnanc*-  :im(1  Armor. 
Maiirii*  Kiiiiiru's. 
Na\  i;;ation  aii'l  Snrvr\  in;;: 
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CADET-ENGINEERS — ^PROGRAMME   OF   STUDIES. 


Tejp'  COURSE  OF  INSTRUCTION  FOR  CADET-ENGINEERS. 

^^^  riVBt  class  of  1875-76. 

Differeutial  calculus;  integral  calculus ;  mcchaDics;  hydrostatics;  descriptive  chem- 
istry; analytical  chemistry;  heat;  electricity  and  electrical  measuremeDts ;  French; 
steam-engineering  (practical  and  theoretical) ;  mechanical  drawing. 

Practical  exercises  in  steam-engineering,  infantry-tactics,  and  field-artillery. 

The  course  of  instruction  for  Cadet-Engineers  during  the  first  and  second  years  will 
bo  the  same  as  for  the  Cadet-Midshipmen,  except  the  substitution  of  exercises  in  steam- 
engineering  for  those  of  the  Cadet-Midshipmen  in  seamanshix>,  great  gnns,  and  boat^ 
howitzers. 

During  the  third  and  fourth  years,  the  Cadet-Engineers  will  receive  an  extended 
course  of  iustruction  in  mechanics  and  physical  measurements,  in  the  designing  and 
fabrication  of  machinery,  and  in  the  construction  and  use  of  marine  engines.  Sea- 
mcinship,  gunnery,  naval  and  infantry  tactics,  and  navigation  will  be  omitted.  In 
other  subjects,  the  course  for  the  Cadet-Engineers  will  |bc  the  same  as  for  the  Cadet- 
Midshipmen. 

TexMwoA's.— Bourne's  Hand-Book  of  the  Steam-Engiiic ;  Warren's  Elements  of 
Mechanical  Drawing;  Runkine's  Steam-Kngine  and  other  Prime  Movers;  Eliot  and 
Storer's  Qualitative  Chemical  Analysis.  The  other  text-books  used  by  the  Cadet- 
Engineers  are  the  same  as  those  ilsed  by  the  Cadet-Midshipmen. 

PKOGUAMME  OF  STUDIES  FOR  CADET-ENGINEERS. 

Tho  time  devoted  to  daily  recitationH  is  divide<l  into  throe  periods,  indioatcil  thng :  (1>,  (3),  (3).  (I) 
denotes  flrat  period,  from  M.30  a.  m.  to  10.30  a.  m. ;  (2)  denotes  second  period,  from  10.45  a.  ni.  to  19.45 
p.  lu. ;  and  (3)  denotes  third  jwriod,  from  2  p.  ni.  to  4  p.  m. 

I^actical  exercises  begin  on  Saturdays  at  10.45  a.  m.,  and  on  all  other  days  except  Sandayn  at  4  p.  m. 

First  Icmi :  SejUemher  20,  1875,  to  January  29,  1870. 


Depui  tment. 


FOlUni  CLASS— FIKST  YE.VU. 


I 

Steam-EnKi"cry J 

English  Studies,  lliutory.and  Law 


MathematicH  . 


Modern  Luiiguagos  . 


THIRI*  CLAtiS— SKCOXP  YKAK. 


Matliematics. 


Steam-Enginery 

IMiyftlrs  and  Chemistry 

En'iufliHh  Studies,  HiHtorv,  and  Law 
Modern  Laagini^ics 


8ErOXI»  CLAS<— TIIIi:l»  YKAK. 

Seamanship 

SteamEn;;in<ry 


'( 

rhvslcrt  and  ChemiHtry 

Eni^liHh  Studies,  Ilititory,  and  Law 
Modern  Lan;;uages  ...'. 


FIRST  CLASS      lOl  UTII    YKAK. 

Steam-En;iinery < 

Astronomy,  Nuvipition.  and  Sur- 
veying. * 

IMiyiiics  and  (!heiiiistry ■. 

Modern  Laniruains 


Teriods. 


I 


Subject 


[^L  T.  W.  Th.  F.]  (2)  [S.]  (1) Algel)ra  and  (Joometr  v. 

Ouee  a  wet  k Eh'cti vc  Course. 

1st  division,  |\V.  F.l  (3) }  -vf-.«i,-«:««i  i\ i 

2d  division.  [T.  Th.J  (3).. 5  Mechanical  Drawing. 

(NLT.W.Th.F.J  (1) English  and  History. 

1st  division,  [M.T.Th.l  (3) }  i,  n  .    r^ 

2d  division,  IM.  W.  F.J  (3) ' I  \  ^' »"*iu«'lle  «  Grammar. 

[M.  T.  AV.  Th.  F.]  (I ) Trigonometry  and  1>om'i ijitivc 

I      (ieometrj'. 

Once  a  week i  Ehn'tive  Course. 

( F.)  (3) Deseriptive  Cfifometry. 

[M.j  (3)  rs.]  (I) !  Mechanieal  Drawing! 

I T.  W.  Th. ]  (J)  Elementarv  Ph vsicM. 

[M.F.]  (2)  [W.j  (3) :  Historv  and  Rhetoric. 

I T.  Th.J  (3; I  Fasi[nelle'ii      (Grammar      asJ 

Fit?neh  ComiKMutlon. 

I  M.J  (3)  [F.l  2 ;  Ship.Ruilding. 

iTh.l  (3) i  Mtrliauical  Dra\vinc. 

[T.l  (3)  (Th  J  (2) Fahricition  of  Machiuerv. 

|W.l  (2)  IS.l  (1) .■ ■  Marine  Engines. 

|M.  T.W.  Th.F.J  (1) Applied  Malhematira. 

( )n<'e  a  month ■  ( 'oniposition. 

[  M.  T.J  (2)  [ W.  F.]  (3) Nautical    Phrase    Dook     aad 

(irummar. 

[T.J  (2)  [Th  )  (3) I  FahricationorMaehiner\. 

(M.)  (I)  IW.J  (I) DeHigniugof  Maehinerv.* 

IT.  Th.F.J  <l) Meehanieal  Drawing.    " 

[T.J  (3)  [W.  Th.)  (2) ,  Astnmomy. 

[W.|  (:\) M.vhanicH. 

|M.  F.l  (2)  [S.J  (I) Light  and  neat. 

I M.  F.  J  i3> Sjiani.sh. 


CADET-ENGINEERS ^PROGRAMME   OF   STUDIES. 
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Second  term:  January  31, 1876,  to  June  20, 1876. 


Department. 


Periods. 


Sabjtfctii. 


WOCWIH  CLASS— riEST  TEAE. 


I  nr.T.W.Th.F.)  (2)8.(1). 
Once  a  week . 


fr-Enginery 

Ii Studies.  History,  and  Law\  j  [3tf.  T.  W.  th;  F.ljl)„ 
iLangnaj^ , 


Al^bra  and  Geonietr3-. 
Elective  Cuurse. 


5    let  di viwon.  [W.  F.l  (3) {    Xferbanical  Drawinir 

{  j  Sd  divinion.  IT.  Th  ]  (3) 5    ^*^*|»°'<^"  l>rawinR. 


■{\ 


]«t diviMion.  f M.T.  Th]  (3) . 
2d  division,  [M.  W.  F.J  (5)  .. 


:;:;} 


r  miD  CLAM— 8ICOXII  TKAB.        I 


English  and  Ilistory. 
Fasqnelle's  Grammar. 


[M.T.W.T1I.F.]  (I). 


Onco  a  week . 
M.  (3) . 


8  and  Chemistry ,  [T.Th.F.J  (2) 

b Studies,  Historv,  and  Law.  J  i  M.  W.  ]  ( j)  S.  ( 1 )  . . . 
iLangoagos [T.W.Th.  F.J  ^3)  ... 


mCOSD  CL.1S&— TIIIBD  YEAH. 


Analytical  Geometry  and  De- 
scriptive (ieometry. 
Elective  Coarse. 
Descriptive  Geometry. 
Chemistry. 

nistor>-  and  Rhetoric. 

I  Fasquelle's   Grammar  and 

I      French  Comiwsition. 


i-Eng^inery  . 


I  ftjiics  and  Chemistry <  i 

iBDieltoh  Stndies,  History,  and  Law . ' 
'""'  ■     I  Languages I 


fTh.J  (2) Mt»chanicsl  Drawinp. 

[T.J  (3)  (F.J  (2) I  Fabrication  of  Muohincrj-. 

I  T.J  (2)  (Xh.J  (3) '  Marine  Engines. 

I M-  T.  W.  Th.  F.  ]  (I) A  ppli«  il  Mathematics  and  Me- 

I     clianics. 

[M.W.J  (2)  fS.J  (I) '  Electricitv. 

Once  a  month !  Conip<Mition. 


IM.  W.F.J  (3). 


mST  CLASS— FOUBTII  TEAR. 


I 


Spanish. 


•Enginery . 


riijsics  and  Cliemistry i  \ 

»"fi»*h  Studies,  History,  and  Law. 


fT.S.J  (1) '  Naval  Architecture. 

(F.J  (1) I  Marine  Engines. 
M.J  (2)  [Th.J  (3) '  Falirication  of  Machinery. 
.W.J  (I) !  Dosluninir  of  Machinery. 

l^L  Th.  J  (1 )  W.  (2) Mechanical  Drawing. 

I  T.J  (3)  ITh.l  (2) '  Mi'clianics. 

f M.  W.  F.  J  (3) Phvrtical  Measurements. 

[T.F.J  (2) Public  Law. 


EX  AMINAT10N-PAPERS-lfl74-75. 


1.  SiuipU 


ALGEBBA. 

6KMI-AKNUAL  EXAMINATIOK* 

J.inl:auv,  1^5. — Time  alhwedf  fi**t  kour^. 


Roaolvo  each  of  the  followin;^  quftutities  into  lis  factore: 

ftnd  separate  each  of  the  quaolUifjs  xr*  +  ^  <^n«i  ^^  -f  y^  luto  two  tritiomiiU  factari«| 

2.  Kiud  the  least  QominoD  multiple  of  x'  -  f-^  ^  -  |^,  and  ac*  -f  y\ 
Simplify — 


X  ^A 


Add  together— 


Simplify— 


J?  — 4      as^—iZ'^Xb  ^  J^'^m 


" mid  °, 

(«  -&)(«-  c)  ((>-  fl)(6  -r) 


^«4-»    ,    fl-ft(  <. 


«  -  A 


t 


3.  Find  tbc  value  of— 

-'  "[^  '^  /     r  wboti  J  =  3,  when  jf  =  4,  and  when  x  =  5. 
Find  the  vultie  of— 

4.  Si)tvc  the  cqaatinns — 

7jc-t-5_Cif4>fi_H  —  SjT  !^li^  «  lEjt^  — 1 

11  4  12     *  4te  +  1         TTl^         • 

and 


WJF  —  <|  —  &  i»jr  —  rt  ^  *? 


njc  —    —  d     ms  —  <»  —  «r 


itiiilidtipt — 


:ir  -h  4if  =^  Itft 
4^  -I-  %  =  17. 


r»r  ^  6y  -j^  4r  = 
7x  +  4y  -  a^  ^  I 


lEXAMiyATIOl 


Dtvulu  tlid  liiiiubci  M  into  two  mieh  fiurt-**  (Itat  tho  qtiotit^nt  of  tin.'  grejit«*r  liy  lUo 
( tnaj  be  ^,  with  a  remaimier  A*.  A  niitl  /^  can  (li>  a  pfi>c«r  ot  work  hi  n  d»y^^  A  iiuil  C 
1 1  iIjijb,  and  B  aod  C  in  c  ilay*,  FiimI  tlu^  titiio  in  wUicb  oa<;h  c»«  do  it  ulaius 
[  7.  Extmct  llio  sijaare  root  i»f  :U4.1H  t«»  t.hro»^  ili^rinml  phic«^^,  EvtrjM't  llie  cul»*s  t(H*i 
'  .<)0«i4  to  three  decimal  jdacet*.  Kxtnict  the  ciibt>  root  of  3,38  to  four  decitniil  placfs 
frite  tbi?  fonnnia  for  (j"-f-^)"*  to  Hve  Uirma.  Writt>  thi?  nth  tt'nn  of  tbi»  formtiJa 
tv«Iop  ^y     —  J*  to  five  terms, 

Idh  Drnde— 

C4x-*-f-27y**  by  4x-*4-3^    t. 
iply— 

Jf  ^  H- Jc*-' -f  1  by«-«^+^-f+L 
ct  Ibe  »c|uaTc  rviot  ot — 

U  +  ^'^^'-^Cjc-x-'), 
lace  the  fullowio;;  fractic»a»  to  equivittent  forms^  with  rational  denomiaatom: — 


ifjr^ 


2  -h  V;* 


and 


1-  Vii" 


III.  telv^  ibc*  cquAtions 


X 

H-S 

-^ 

^  +  1 

— r 

13 

J- 

^  I 

JC^^t 

t> 

V7  +  €  ^/y 

v/f  4-  i4  4.  i/i^H  —  11, 


t*  «  i;ijt«  4-  36  ==  0^ 


2\/-      2jc-f- 1  -f  x«  =  2.1 -1-2/. 
i  a  tiioomlol  whtob  will  ex^acLly  dividu  f*  -|-  y^  -f-  1. 
:  10.  8ol7e  tbc  ci|niitiouH~ 

x-f  i/-f  V7nr==12^ 

ar*  +  yt  =  45  y 


ANXUAL  KXAMIKATIOX. 

|l$tiif  r4*t1  ♦  t|ii<;«tiotiB  may  b«i  nDiitlcd  liy  lower  secliout,] 

[l*  Write  the  aquaro  root  of  i^acli  of  tii»t  following  expressions:  12  —  6  \/3, 39  + 12  \/3^ 
%^iL     Wliea  bi  it  possible  to  slmpUfy  audi  an  csprcssiou  an  ^y/  a  4-  i/ft  ' 

Fitid  Ibe  numerical  value  01  __^    to  four  dccituul  plaee». 

2  —  y/i 


i  Red  ace 


-[ r  to  an  cfoilvjdent  fntm  In  which  the  deuominutor  is  rational,  and 

lire  f!3cponc*nta  do  not  occnr. 

Prove  ibat  tbe  equation  jH  +  T'jr  -}-  ^  ss  D  bat  two  roots  and  no  more.    Find  nti  ex- 
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tAMIXATIOI?-l 


proMlan  for  the  Hutu  of  the  root«i  and  IVir  ih(?ir  prrxlitot*    U  th«  ronU  fir«t  ^[i 
ili«  rolaiioD  between  p  and  9  f    Bi.*p»i-ate  r*  -f  H5  into  twu  4|Uiiitmtio  fACtoim* 

•  If  ^'  -t-  /*jc  +  g  atid  a^  +  fx  -f  i  have  a  coinmoQ  divisor,  wUat  f«  ili«  mlalta 
ji,  ^,  r,  ttnd  f  r 

9.  Salv^o  the  eqnntionji^ 

«  a 


C  Sdtve  the  cnttationa— 

a;(jf  +  y)  =  S«  — VjcM-'^-M  J 
5.  Find  jf  in  itini'*  nf  x  from  tbe  i^qtiatiou  ^*  —  4xy  +  Cjf  —  Sun-  — *>*'j^  -f-  v#  =? 
Find  r  in  t4?rnis  of  p^  r,  m^  and  c  from  the  cquatiooB  r-  -f-  y*  =  (p  +  esr)',  y  ^= 
•Find  what  tbo  value  of  e  roiiftt  be  in  order  tbat  tbe  two  valttes  of  x  majr  eoh 
and  find  tbo  corresponding  vnlur  of  jc  in  torni!)  of  ^  and  m  wli«ti  f  =^  0, 

6*  Write  tbo  devel*»piDont  of  (2ft  ~  3<j)*»    Develop  (^  —  jr')   »    to  fiv©  tcrma. 
tbe  ;/tb  term  of  tbu  latter  d«velopiu«nt. 

1 


•Apply  tbo  above  dt!velopraent  to  calculate  the  value  of 


v^ 


to  fire  d«cijiMkki 


7.  D«idiico  a  formala  for  tlio  miui  of  an  aritbmetical  pTOffroasioti  in  tef ttia  < 
n*    Dodnce  a  formubi  for  the  smn  of  a  gcomctrii^al  progrea^ion  in  tcrm»  nf  o^l 
Find  tbo  aum  o£  n  terms  of  tbe  series  3,  5,  7,  &c.     Fiod  tbe  *nm  of  tb<! 
pro^rofisioii  2-f  \/3^  '2  —  ^/'i^  Jtc,  to  infinity. 

•The  pi\i  term  ot  an  arithmetical  progrt's^ion  U  P^  unl  tlit*  otli  tf  rm  l<  p; 
first  t4Trm  and  tbe  sum  of  a  terms. 

8.  What  i«  a  lof^aritbm  T    Explain  wbftt  in  nHnnt  bv  the  ni»«iiiiti'*.     n 
of  tbe  baaes  aod  tnodali  of  the  eommon  and  N»pt!rian  (»)at«u}».    Fiud  lb«  ' 


<t 


y/a .  t .  c  .  <f 


glren  a  =  .0035^,    h  =  ,00015785,  c  =  540U,  if  =^  IS.TSS^ 


/=  S5J9,  *;  =  237T»000a 

•Prove  tbat  log^  x  ::=;  lojj,^  x  b»g^  fr. 

0;  Form  tbe  equation  wboHe  roota  am  2  ^^  V^  and  3  ^  Vs.    Tniiiaftifa  tliefl 
jf* —  SLf*  4-  lSjr«  —  lor  +  14  =  U  to  anothef  whose  root*  are  }ifm  ^J  miHy .    Traa 
tbe  lutme  eqnutioa  to  another  wanting  tlie  sooontl  term,  aod  dao  to  one  wi 
third  term*    Find  all  the  root«  of  i*»  +  1  =  0, 

•Find  a  root  of  tbe  i'liimtjon  jr^  —  2x  — 5  =  0  to  five  deciaial  ] 

10.  Find  11  from  the  formaU — 


log  r 


+  K 


given    r^l.OJ,   f==  70.027.    .V  =  419.72.     Find   the   value   of  •%atv««    f^l 
r=^Xl4ir». 
•Dedace  tbe  fortiiQla  for  tbo  ouotber  of  tbot  (ti  a  Irian^lar  pita  of  11  cooi 


EXAMINATION-PAPERS,    1874-75.  61 

GEOMETRY. 

ANNUAL  KXAMINATION. 

Ji'NE,  1875. —  Time  allowed,  fire  houm, 

1.  Define  straight  Utu,  plane  surface,  right  angle,  quadrilateral.    Name  and  defino  tlio 

ttBerent  classes  of  qaadri laterals,  giviii;r  a  dia);raiii  of  earh.    Prove  that  the  sum  of 

IBbe  aogles  of  any  plane  triangle  is  two  right  angles.    Prove  that  the  three  bisM^tors  of 

te  ftDgles  of  a  triangle  meet  in  a  point. 

1  Explain  the  terms  chord,  arc,  sector,  segment,  H<iant,  tangent.    Prove  that  an  angle 

iHcribed  in  a  circle  is  measured  by  one-half  the  int^treopted  arc.    Prove  that,  if 

Ihnmgh  a  6xed  point  within  a  circumference  a  chord  be  drawn,  the  proiluct  of  the 

ttowgments  of  the  chord  is  coustant. 

3.  Write  formulas  for  the  areas  of  triangh^s,  trapezoids,  aud  circles,  and  for  the  cir- 
onderence  of  the  circle.  What  is  the  diameter  of  a  circU^  whose  area  is  equal  to  that 
if  tiuee  circles  whose  diameters  are  6  inches,  H  inches,  aud  24  iuches  res|)ectively  f    A 

tain  arc  is  eqnal  in  length  to  the  radius;  lind  its  h'ligth  in  degrees,  minutes,  aud 
Moods. 

4.  loBcribe  a  regular  decagon  in  a  ciiclo  whoso  diameter  is  .3  inches,  and  prove  the 
ooDitniction.  Find  an  algebraic  expression  for  the  hMigth  of  a  side  of  the  decagon, 
^booUog  the  radius  of  the  circle  by  a. 

5.  Prove  that  the  s^iuare  described  up(m  the  hypothenuse  of  a  light  triangle  is  etpiiv- 
ilentto  the  sum  of  the  scjuares  described  on  tbe  other  two  sides.  Prove  that  a  Hue 
iawn  from  the  vertex  of  the  right  angle  to  the  middle  of  the  hypothenuse  is  equal  to 
Me-half  the  hypothenuse.  ^ 

&  Ih&ae  polygon,  regular  polygon,  apothegm.  Dcuoting  the  side  of  the  given  polygon 
^0,  find  expressions  for  (1)  the  diagonal  of  a  square,  {2)  the  altitude  of  an  equilateral 
triftogle,(3>thenuliusof  a  circle  circumscribed  about  a  regular  hexagon,  (4)  the  radius 
;  ifieizclecircamscribed  about  an  equilateral  triangle,  (5)  the  radius  of  a  circle  iuscribed 
-    vithiu  an  equilateral  triangle. 

7.  Define  prism,  conical  surface,  spherical  triangle,  tri -rectangular  triangle.  Write  formu- 
Inibrthe  volumes  and  surfaces  of  the  coue,  cylinder,  aud  sphere,  the  volume  of  the 
frutom  of  a  cone,  and  the  surface  of  a  zone.  l*rove  that  a  triangular  pyramid  is  one- 
tUid  of  a  triangular  prism  which  has  the  sanie  base  and  altitude. 

6.  State  and  prove  the  relation  between  the  parts  of  a  spherieal  triangle  and  those 
If iDg  opposite  to  them  in  the  polar  triangle.  Show  that  the  area  of  a  spherical  tri- 
ttgls  is  measured  by  the  sphericul  excess.  If  i"  of  spherical  ex(M>ss  represents  one 
iqnare  mile  of  surface,  what  is  the  diameter  of  the  sphere  f 

9.  The  section  of  a  ditch  is  a  trapezoid,  of  which  tht^  parallel  sides  are  7  feet  and  1 
hot  respectively,  and  the  depth  is  0  fi'ut.  If  its  length  is  a  (jnarter  of  a  mile,  how 
nuHiy cubic  yards  will  it  contain?  What  gennn^trioal  figure  is  the  ditrh  ?  What  is 
the  depth  of  water  when  the  ditch  is  half  full  7 

10.  A  heavy  sphere  is  placed  in  a  hollow  conr  of  revolution,  the  radius  of  the  base 

of  the  coue  being  -y\--  inches,  and  the  axis  10  inches.    The  axis  of  the  cone  is  vertical 

lod  the  vertex  downward.  The  spaee  internuMliato  to  the  two  bodies  is  filled  with 
water,  which  Just  covers  the  sphere  as  it  begins  to  llow  uv<;r.  If  the  sphere,  be  slowly 
withdrawn,  to  what  depth  will  the  water  sink  .' 

TirKOKY  OF  K(^rATI()NS. 

KI-KCllVK   C(ii:USK. 

f'itdct-Midfhipmen  J,  If,  Fillmore,  J.  II.  (iUnnon,   C.  -V.  Attrattr,    T,  S,   AW//</v*,  ./.  /; 

Quinhy,  and  II.  S.  Kmtpp. 

Cadet' Enrfiiieers  I,  X,  IIoIUh,  l\  ./.  Schdl,  and  <i.  II.  Hull. 

Jink  5,  \f*7'K—Tnni'  alhtvedjive  hourn, 

1.  Prove  that  wheu/i>)  is  divided  by  .r— e  the  remainder  is/(r>.     Find  the  value 
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of  1^  —  IOj^  —  Of*  —  8x^  —  la^  — Cgr  4-  I  wbeti  jc  ^  U,    Fitul  <»xprtvu»iot)9  for  t  li<  «uut«| 
the  aquarcs,  cttUes,  and  fourth  powers  of  tb«5  root*  of  the  Cf] nation  /(x)  :=  0  {q  t« 
of  th<^  cofiliicieDts. 

2*  TmiiNforui  the  iMjimtioo  jr*^  -)-  g/  -f  r  =: 0  to  aiiotliiar  wboso  roots  Are  tlie  «qatt 
the  4HlV<rences  of  the  rooN  of  the  giveo  criitation  ;  from  tJm  n^^rilt  (Infl  tli#» 
tU;U  Ihi'  original  i.u]uation  \ui\y  huvc  ^iiiial  rt>aU;  Had  aUo  the  coiiilittim  for  iiiu 
Foote.    Prove  thikt  the  eqiiutioii  J*  4-  "-'■*  -f  6  =^  0  cjiunot  liav«  eqiuil  roo(«. 

X  Denoting  the  root«  of  ilif^  i^qnulioii  j°^  +  lOx-f  30  =  0  liy  a,  ^^aui]  o,  6ad  the  *ti4 
Won  whose  root*  i*rc  a  (ft  -f  <*),  ft  («  +  r),  and  c  (ri  -f-  ft),  The  rooln  of  lb©  oqiiati 
X*  —  lox^  4-  70x*  —  I20x  -f  61  =  t^  are  in  gcometricttl  proj^resisiou ;  lind  th«ui. 

4*  Apply  tstiirm^A  theorem  to  find  the  nnmWr  :ind  «sttimtiuii  of  the  real  root^of  I 
oqtiatlon  r*  —  ftf' — 124x  4*  7  ^=  0^  and  tiud  the  greatest  root  to  nix  dceltual  pU 
Hornet^s  method. 

h.  Apply  La  Ornngp^fi  niethorl  to  the  0(|iiutiou  lu  the  prcH!<Mtltig  i|U««tiottt 
two  approx turn tious  to  tUts  vultie  of  the  >;reatest  root,  and  thence  solve  the  eqnati 
completely. 

It,  8tate  in  general  t4«rms  the  three  uietbods  employed  far  the  sotntlon  of  hifioa 
eqoattuuft,  and  apply  one  of  theso  methods  tx*  noire  the  oqnatioa  of  Qaestion  4, 

7.  CooMtntcl  ou  the  imnit^  axes  tho  loci  of  the  two  e<r|uatioQa— 

^^  jrjf  —  3x  — 2ir« -f  12^  —  18=0 
^atid— 

4j,^  -^  4rj^  +  ar«  —  40x  — 16^  -f-  96  ==  0. 

8.  Find  the  tnaximnin  cone  that  may  he  inscribed  in  a  ipveQ  eotie,  the  vert^l  ^4 
iti£^.ribed  cone  to  be  at  the  centre  of  the  base  of  the  given  one.    Trace  the  i 
in  the  liohitton. 

9.  Truce  the  tocns  of  the  eqoattoD  j^ = nx^  +  hx*,  regarding  ft  aa  |;KMttlv«^  ftnd  makt 
sncccKMively  [w^tttvc,  zero^  and  uegati%'e,    Traee  the  loena  of  the  (M]na  ( ' 

10.  Trace  the  locua  of  the  eqnation  h^  +  x* — 2flV  —  2ft«X«  H-  ft*  =  0. 
o-ordinates  of  all  the  points  at  which  a  tAogcnt  to  the  curve  ia  paralli^l  tu  oiui  U,  \ 

Kordtuate  axea* 


IJICPAnTMET^T    OF"    EXGI^ISH  BXUDII^IS,  HTSXOKV 

HISTOEY* 

6K)Il'JlX:CtrAL  KXAJilLKATIOX* 


[StaiTt«d  ('I  qnfMtiQbN  are  AltsmatlrwitJ 

1.  Plaee^  geo^frnpUt colly  and  etboolojfically :  1,  Provenval  2.  Autt^t  in  Ka^jla 
[450  A.D.j.  3.  Hellenes.  4.  Visignths  [after  410]*  5.  Lithoaxilan.  6.  HUgy^. 
Wend,    ^.  Breton* 

2.  (a)  ^*  In  the  early  Dtate  of  things,  the  city  U  alwa3's  inndvaaco  of  tlia  gTMA  I 
dom/'    Explain  thl«,  and  apply  it  in  the  cane  of  (Jrecce. 

(ft)  **Tho  e»tahrnNhnient  of  the  Routjiti  Ktupire  waa  not  a  formal  re  vol  ntlwn,* 
^lain.    lio^'  did  the  eHtabliNhmeut  of  the  empire  difl'er  front  itH  ahoHtion^  in  thli  I 

*'2.  Why  was  the  Peloponneniau  War  a  war  of  races  and  priticiplea  mi  vr«U 
atate«  ?     How  waa  the  conatltntion  of  the  empire  modttied  by  Pioclctian  f 

3.  Venice  and  Flon^nce,  XHL  centnry*    Compare, 

•3.  Name  the  two  fumilies  that  BUPce»*ively  held  the  chief  power  itt  Milan  km  I 
XIV.  eontriry,  and  tell  how  th»'  dnchy  w^a*  obtinoed  in  the  eaao  of  et^dt. 

4.  Name  in  order  the  Swahian  emjwrora,  and  nbow  by  a  geuealogvoal  labia 
connecttou  with  the  fumily  that  preceiled  them. 
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'4-  What  four  German  tribes  supplied  Italy  with  nilerH  iu  tlio  period  476-800  f    What 
llie  principal  name  iu  each  line  of  rulers  ? 

».  ''For  the  very  reason  that  the  French  kiugs  had  onco  had  much  less  power  than 
khcr  the  emperon  or  the  English  kings,  they  came  in  the  end  t^i  have  much  more 
than  either  of  them.''  Explain  fully,  showing  how  the  continuance  of  the  na- 
mwemblies  and  the  introduction  of  the  feudal  system  in  each  conntry  helped  to 
ndace  this  resnlt. 

Qb  Give  the  circumstances  connected  with  the  French  ac«|nisition  of  (1)  Normandy, 
|n  Toulouse,  (3)  Algiers,  (i)  Corsica. 
•6b  What  Genuan  prince  was  the  especial  prot4>ctor  of  Luther  ?    How  does  it  happen 
hit  the  snccessors  of  this  prince  are  now  Koman  Catholics,  while  their  subjects  are 
Ntestantsf 

7.  The  Scots  gained  their  liberty  and  the  ostablishmont  of  their  religion  by  the 
hMrevolation  that  enslaved  Ireland."     Explain  fully,  giving  date. 
*?.  Apart  from  religions  considerations,  what  reason  had  England  f.>r  sympathizing 
iHh  the  Protestant  side  in  the  Thirty  Years'  War  f 
710,732, 1453, 1492, 1571.    Connect. 

tL  What  disposition  was  made  of  the  Netherlands  at  the  Congress  of  Vienna,  and 
Inrhas  the  arrangement  been  modified  since  that  time  7    [Give  dates.] 

Describe  briefly  the  ZoUverein. 
I    '8.  What  change  was  made  in  1837  iu  the  political  condition  of  Hungary  ! 

Compare  the  revolutions  of  1B30,  ld4S,  and  1H51. 
■    ^  Doring  the  first  half  of  the  XVI.  century, "  there  was  a  long  rivalry  between  France 
■Hi  Spain,  which  was  in  some  sort  a  continuation  of  the  dispute  between  the  houses  of 
:  A^Joaand  Aragon  for  the  throne  of  Sicily,  as  that  was  a  continuation  of  the  older  dis- 
fitos  between  Gnelfs  and  Ghibelins.**    Explain  in  full. 

10.  Draw  a  map  of  central  and  western  Europe  as  settled  in  1815,  marking  the  posi- 
tin  [or  boundaries]  of  the  following : 

L  Leipzig.  7.  Austerlitz.  13.  Luneville. 

I  Sleswick.  H.  Saxony.  14.  Avignon. 

91  Hamburg.  9.  Holstein.  15.  Ncthorlandt<. 

i  Bern.  10.  Bremen.  10.  Gibraltar. 

I.  Pressbnrg.  11.  Waterloo.  17.  Koln. 

I  Frankfurt.  12.  Trafalgar.  1h.  Arras. 

HISTORY  OF  THE  UXITKD  STxVTES. 

ANN r A L   K X A M I N ATK )N. 

Ju.NU  12,  l.'?75. —  Time  allowed, Jive  hoiirn. 
[Sturml  (*)  qucHtions  are  nllcrn.'xtivi'a.l 

1.  When,  where,  and  how  was  the  first  r.-prescntative  iisseuibly  organized  iu  America  .' 
•1.  162S>,  16H4, 1GU2 ;  Massachusetts  charter. 

2.  (1)  Cliarter  government ;  (2)  Writs  of  assistance;  (3)  American  association  ;  (4 
lartford  convention;  (5)  American  aiiti-sluvery  society ;  (»i)  Crittenden  compromise. 
Me  thne. 

3.  What  form  of  government  prevailed  in  eaeli  of  the  thirteen  colonies  in  1740? 

•3.  State  the  transfers  undergone  by  Louisiana  and  Florida  between  17r)()  juid  1&20, 
iving  dates. 

4.  State  what  was  accomplished  by  each  of  the  following  treaties:  Prussia,  1785  ; 
ay's  treaty  ;  Guadalupe  Hidalgo;  Japan,  1H.V2;  WaMhington,  1H71. 

6.  Name  six  naval  victories  in  the  war  of  l^V2j  giving  the  names  of  the  vessels  cn- 
fkf^etl  and  the  victorious  commander  in  each  case. 
Joues*s  craisc  in  the  Bon  Homme  Kioliurd. 
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*7u  April  lD,17rr*;  April  m,\8GL 

Atfrtir  of  tbt^  Chesapeake  and  Lcopanl. 

*K  What  compromifl^  settled  tbe  ditlervncp  of  opinion  iHJtwiwQ  th<?  liirgo 
8tAt€^  in  Hie  Federal  ConvcutioD  in  regard  to  cqujiltfy  of  vot<^  f  How  did  t; 
gfe»A  under  the  CoufilUution  provido  a  ruv^nuu  f 

*6,  AV'hat  ftide^  were  tnkcQ  by  different  ne^tions  of  UiAconutry  on  tho  i&ftd*  i|ti4 

ind  what  wa»  thecauae  of  tlie  diybton  t    Wtiat  aistioii  w^ih  taken  by  t^ntb  CM 

BOd  OQ  what  grounds  f 

1 7*  ^how  th45  eontK'ction  between  the  irgislation  nitder  wliiQh  Minttduri 

V  a  State  And  that  under  which  Karieoa  man  orgstuited  m  a  Terriioiy. 

8.  Connect  the  seventh  annual  meewge  of  rrrsideiit  Moiirc»e  in  1823  wtlli 
Bion  of  Mexico  by  th.'  French. 

%  Wh«.t  poHition  waa  taken  Uy  the  minbtor  of  tlie  UoitMl  8tale«  at  the  eoart  oC 
Brit^itn  in  re^Mrd  to  tl»»'  eonAtnutlon  of  the  ratna  at  Liverpool  t 

•y.  CariM?r  »if  the  Alabatna* 

lU.  Fix  I h»^  position  of — 1.  Salem.    2.  Cap4^  Fear  Hiver,    3,  Fort  CAfcimir,    4* 
Breton  I»lund.    5,  Acadie,    5.  Banlt  Ste.  3Iurie.    7,  Fort  Utt  Qiicane«    K  Plal 
9»  PritiGoton.    10.  Chattanooga* 

ENGLISH  GRAMMAR. 


tJKM I'A N  N  t'  A  L  KX  A  MIK ATluX . 

Ja^UAHY  *25,  itf!6.^Time  aUomd,  fixt  Jburi. 

(Stan«4t  (*)  quettlonp  ar«  altiirDallvt4.1 

PIXCTIATIOX, 

L  State  the  dint  i  net  ton  in  ii9t»  between  the  apostrophe  and  period  in  i 

ftbbreviutcHl  wordu* 

Givo  the  rulo  for  the  position  of  an  interro^tlon-potnt  coming  at  tb<! 
witli  quotatton-nmrka. 

1L  Clasjiify  the  langnageA  coiupriaed  In  the  Teutonic  family. 
.In  what  two  fornin  did  the  iDflnonoe  of  the  early  Latin  miaaionartos  ao  I 
t;jua;ji^  xhow  it«e)f  f 

*2.  I>c«M?ribe  the  fonniitton  of  a  common  litcmiy  dialect  in  England. 
In  what  two  ways  did  the  intlncnce  of  the  classical  revival  show  itself? 
It.  Explain  the  chamctcr  of  the  change  from  tli©  Hynlhi^tic  to  the  analytii?  i 
langnago. 

4.  iXdlne  any  five  of  the  following; — 
L  Adjective  nonn*    2,  Pfts»i%*e  voice.    3,  Stibstauliveuonn.     I,  Infl'?xion^ 

blc.    f>.  Fiitare-perfcet  tense.    7.  Auxiliary  verb. 

5.  Oi%'e  the  po68eafiivo,iiingulAr  and  plural,  of— 1.  Wolf.    2.  Hero.    X  IIcMt 
man.    5.  Knglishnjan.    G.  Attorney.    7,  Vanity.    ?^.  Ot.    0.   Churn h.     lu.  Fie 
Beef, 

G.  Give  the  prinetpal  parts  of  the  fallowing  rerbt,  with  a  full  ^itplaiuilioQ 
ea«o:— L  Rend.  2.  F1e<^  3.  Fly.  I.  Lay.  5.  Lie.  tS.  Rlacc  7.  Sate.  & 
Loofic. 

7.    Fxplain   tlie  following  etj  mologically  : — L  Particle. 
4.  l**oiiudling.    5,  Dukedom,    6.  Airy.    7.  LaudacAps     ^ 
a  Analyse :— 

♦'  Bat  now  be  ready,  for  1  long  full  sore, 
To  bear  thof  merry  daahrng  of  the  oar, 
And  TitI  the  fresh iieiMj  of  the  following  bree/,^^, 
That  nnsi^  me  freehand  sniff  the  n>ugb  (»uU  nea»," 
Note  till  the  word«  in  the  pos?sHge  which  can  be  used  aa  diffrrenl  parts  of  «|; 
Illustrate  their  variouii  \\m». 


1.  Hweetheart. 
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K  Esplain  syntactically  the  words  in  italics  in  the  following; : — 
"At  length  for  intermission  sake  they  led  him 
Between  the  pillars ;  he  his  guide  requested 
{For  90  from  such  as  nearer  stood  we  heard,) 
As  overtiredj  to  let  him  lean  atrhile 
With  both  his  arms  on  those  two  massy  pillars 
Thai  to  the  arched  roof  gave  main  support. 
He  unauepiciona  led  him  ;  tchich  when  Samson 
Felt  in  his  arms,  with  head  awhile  inclined, 
And  eyeB/aetfixH  he  stood." 

ENGLISH  LESSONS. 

ANNUAL  EXAMINATION. 

June  12, 1875. — Time  allowed,  four  hours. 
[Starred  (*)  questions  are  altomatives.] 

1.  Explain  the  terms:—!.  Sj-nonyms.  2.  General  terms.  3.  Hybrids.  4.  Fido  writ- 
ilg.  5.  Periphrasis. 

*1.  I><;fiife  the  word  late,  nsing  custom  as  a  synonym. 

Sl  State  and  explain  the  laws  of  change  iu  meaning  illustrated  by  the  following 
*OTd«:— 1.  Cunning.    2.  Table.    3.  Minister.    4.  Circumstance.    5.  Idea.     Take  three. 

3.  Show  why  inexperienced  writers  naturally  use  the  language  of  poetry  in  treating 
■niinuliar  subjects. 

*3.  Show  how  obscurity  may  arise  from  tlK""  ambiguous  use  of  pronouns. 

4.  Explain  : — 1.  Personal  metapUur.  2.  Hyperbole.  3.  Oratory.  4.  Koniince.  r>. 
hS\su[.    G.  Dramatic  poem. 

How  do  scientific  and  non-scientiiic  c«mpo9ition  differ  T 

5.  When  are  incidents  interesting  in  tliemselvos  ? 

Why  are  the  incidents  in  novels  generally  of  a  trivial  character  ? 
6*  Define:  logic, deduction,  false  generalization, begging  the  question,  proposition  ot 
j^tity,  mathematical  certainty.- 
7.  What  is  the  use  of  logic  in  literature  ? 

S.  What  is  meant  by  saying  that  "  a  syllogism  implies  inclusion*'? 
Distinguish  between  essentials  and  accidents. 

9.  "The  sun  of  liberty  is  sot;  Americans  must  light  the  lamp  of  industry  and  econ- 
tty."    Expand. 

'*  Good  seamen  are  not  reckless  men. 
The  captains  of  the  Cunanl  8t<?amers  are  good  seamen." 
CoDclasion?    Draw  diagram  and  explain.    Tell  which  of  the  terms  in  the  minor 
MuiHC  is  distributed. 

10.  "The  end  of  a  true  soldier's  life  is  the  welfare  of  his  country. 
But  death  is  the  end  of  a  soldiers  life. 
.'.  This  death  is  necessary  for  the  welfare  of  his  country." 
Explain  any  errors  you  nijiy  see.    Point  out  the  major  premise,  minor  premise,  major 
m,  minor  term,  and  middle  term. 


THIRD  CJLASS. 

DEr>yLRTMP:>7T  OF  SK^VAIANSIIIl?. 

PKACTIC.VI.  SEAM.VNSIIIP. 

Oral  examination,  spkcimen-qukstions,  June,  1875. 

I. 
How  is  a  stopper  clappe<l  on  a  fall  f 
Fit  a  parbuckle ;  state  its  use  and  the  power  gained. 
5   N   A 
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3.  M«sH**tii«*  Un  itHi^h  pair  of  sbroudfl  (lower)  m  tlio  orttcr  tlioy  go  ov^rfiR 

4.  Krev€,  ouif  urul  ill  the  fore  braces. 
'k  Make  prejiarationii  for  bending;  sails* 
K.  Trau^port  a  ahcct-aucbor  from  waiat  to  bow. 
7.  Hbifi  lienila  KN£.  |  H.od  Uie  port  tack;  how  will  »bc  bead  ou  the  ata 

L  " 

1.  Uow  ia  a  Bclvaftc«  atrap  made  7    State  its  aee.  ^^ 

^.  Fit  a  reef  tackle.    State  its  uho  and  the  power  f^nined^  ^H 

X  Meaaare  for  niaat^bead  pctidatatSf  fore^  tnain^  aod  miz/en.  ^H 

4.  Reeve,  out*  and  fit  the  matti-bracea.  ^H 

5.  Make  ap  a  lower  stadding'SalL  ^K 
G.  Make  preparations  for,  at»d  boiat  out  a  launch  on  port  ^ider  ^M 
7.  Ship  heada  SW.  |  8.  on  the  port  tack ;  how  will  she  bead  on  the  sGS 

1.  What  is  a  round  tebtng  t    Uow  la  it  paABed  f  ' 

2.  Fit  a  whip  and  runner.    State  ita  use  and  the  power  gained.  ^M 

3.  Uow  are  rojal  shrouda  fltted  f  ^B 
4*  BeeTCf  cut,  and  fit  the  crosi^jack  braces.  ^H 
€t  I>eaoribe  a  ft^resaili  and  state  how  it  is  ^tted,  ^H 

6.  Get  a  shoetr-anobor  ready  for  letting^  go.  H 

7.  8bip  beads  KS£.  ou  the  starboard  tack  ;  bow  will  abe  bead  ruiminlfV 
on  the  port  tack  f  * 

IV. 
1.  Make  an  eye-splice  in  a  wire-rope. 
^  Fit  a  two- fold  purchase.    State  its  use  and  the  power  galutMJ, 

3.  Measure  for  tbo  maiu-royal  i^tay.  stating  its  Icad^  placc^  and  uianuef  i 

4.  Rc«vc»  cut,  and  fit  the  fore-topsail  braces. 

6,  Fit  and  bend  a  fore- try  sail, 
t'l,  Dcscrilie  and  name  the  different  parts  of  an  nncbor. 

7.  Ship  bvads  S,  J  \V.  on  tbk^  inirt  tack ;  buw  will  she  boa*!  naming  thref  j 
the  starboaitl  tack  f 

1.  How  is  a  calVpnw  uiiMle.and  for  wbai  is  it  uaed  T 

2.  Fit  a  ftail  tackle ;  state  it-s  use  and  the  ]iower  gained. 
ik  8tate  In  what  onler  the  rigging  goes  over  the  fare- topgallant  tuast-b^ 
4«  Beevtf*.  cut,  aud  fir  the  niaJn«top)<ail  braces, 
fi*  Doscrilkf*  a  tojisail.     Uow  is  it  fitted  for  bending  f 
C*  What  1*1  understood  by  ;:rouiMl-(ackln  f  • 
7,  Ship  btails  ESK.  i  K.  ou  tbe  |mjj  t  tack  ;  bow  is  the  wind  f 

VI. 

1.  Ilow  IP  »  carrit'k-bend  made  f  for  what  In  it  usimI  T 

%  Fit  a  top-tackle,     State  tin  use  and  tbe  |u>\riir  gainmb 

a,  state  in  wliat  order  tbe  rigging  goes  over  a  top-gallaut  niavt-hwi 

4.  KcevCtCut,  and  tit  the  mixieen'toptiail  brsces, 
T%.  Describe  and  bend  a  fii>anken 
(t.  Make  preparations  for  heaving  up  an  anchor. 
7*  Sbifi  bcjultt  N\  f  K,  ou  tliu  stat  board  tack  ;  haw  will  a1i#  heul  •»  tlif  |*ort 

VIL  S 

I.  Iloiv  is  tbe  size  of  a  rope  indicated  T  ^^^^H 

5,  Fit  a  single  whip*    State  Un  u>^c  and  tbe  power  gained.  ^^^^| 

3.  How  are  Jtti-guys  Htti.*d  7  ^^^^M 

4.  Hrevc,  cut«  aud  At  tbe  fore  top-gaUaut  brncea.  ^^^^M 
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Lash,  rig,  and  rawe  sheen. 

Describe  how  sheet-anchors  are  secured. 

Ship  heads  S.  f  E.  on  the  port  tack ;  how  wiU  she  head  od  the  starboard  tack  f 

VIII. 

How  is  a  fignre-of-eight  knot  made,  and  for  what  is  it  used  ? . 

Fit  a  stay-tackle.    State  its  use  aud  the  power  gaine<l. 

Deecribe  the  manner  of  measuring  for  standing  rigging  with  fore-and-uft  and 
m  drafts. 

ReeTOy  cot,  and  fit  the  main  topgallant  braces. 
.  Fit  and  bend  a  fore  topsail. 

.  Make  preparations  for  and  hoist  in  a  launch  on  the  port  side. 
.  Ship  heads  N£.  by  E.  i  £.  on  the  starboard  tack.    How  will  she  head  on  the  port 
kf 

IX. 
.  Describe  euphroes.    State  their  use. 
L  Fit  a  tmss-tackle.    State  its  use  and  the  power  gained. 
I.  What  is  the  running  rigging  of  a  ship  f 
L  Beeve,  cut,  and  fit  the  mlzzen  topgallant  braces. 
).  How  do  you  rattle  down  the  lower  rigging  f 

i  What  is  the  length  between  the  shackles  of  chain-cables  f    How  are  chain -cables 
Mf 
I  Ship  heads  NNW.  f  W.  on  the  starboard  tack.    How  will  she  head  on  the  port  tack  f 


1.  DcKribe  back-handed  rope  and  state  its  use. 

2*  Fit  a  single  Spanish  burton.    State  its  use  aud  the  power  gaiued. 

3.  Measure  for  topgallant  back-stays. 

4.  Reeve,  cut,  and  fit  the  fore  royal  braces. 
5>  Get  the  main  yard  on  board. 

&  How  do  yon  know  which  end  of  a  chain* cable  to  bend  t«>  the  anchor  f    What  is  a 
»*^ng-8wivel  f  • 

'•  Ship  heads  SW.  |  S.  on  the  starlxmrd  tack.     How  will  she  head  on  the  port  tack  t 


DRPJVRTMKN-T    OTT    ORON-A.lSfCIC    ANT)    OTTK-N-KRV. 

ORDXANCK-INSTRUCTIONS. 

SKMI-ANNUAL  EXAMINATION. 

Fkbuuary,  fs?,').— Time  allowed,  four  hont-M, 

!•  Give  weights  of  guns,  chargas,  projoctileM,  and  burstiiig-cliargeH  for  XV-iuch,  XI- 
T^j  IX-inch,  Vlll-inch  (G500),  32-pounder  (15(M));  give  the  same  and  calibers,  for 
"'^  from  Purrott  100-pounder  to  Dahlgren  l*2-pounder. 

*■  Station  the  crews  for  IX-inch  and  Vlll-inch  guns. 

3.  Stitioii  the  crew  at  an  Xl-inch  pivot-giin  ;  *•  rast  loose  and  provide;"  give  orders 
•fvorliiiijr. 

^-  '»ive  details  of  the  construction  and  stowage  of  a  nin^a/inc  having  two  alleys. 

•V  Describe  the  inspectioiuof  the  bore  of  an  Vlll-ineh  gun  ;  verify  the  trunnions  and 
Hiwtthe  reinforce-High t ;  give  all  the  marks  on  a  gun  '*  passed." 
6.  Give  rules  complete  f(>r  boarders,  ritieinen,  sail-trimniers,  «Stc.,  pumpmen,  firemen, 
wipikenien. 

'.  Divide  to  cast  loos*?  IX-inch  gun.  and  man  both  sides,  full  crows;  shift  left  truck. 
t?.  Station  a  crow  for  a  Xlll-ineh  mortar:  give  orders  for  working  it. 
*.  Praride  a  division  of  IX-inch  gnus.     Proride  a  division  of  Vlll-ineh  guns. 
'0.  Sketch  a  pivot-carriage  and  slide;  number  and  name  the  parts. 
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de:i>j^^jrx3^en"x  of  m:-a.xh:e]via.tics. 

TRIGONOMETRY. 

MONTHLY  EXAMINATION. 

December  31, 1674.— 2tme  allowed,  two  and  a  half  hours. 
[Answers  to  five  questions  rcqairod.] 

1.  Deduce  formulas  for  the  solution  of  the  equation — 

tan  (a-^z)  =m  tan  z. 
Find  z  from  the  equation — 

2.325  cos  z  +  13.45  sin  z  =  4.327. 

2.  Deduce  the  formulas — 

tan-'  Jx  4-  2  cot  x  tan  Ax  — 1  =  0, 

tan*  ix  —  2  cos  x  tan  ix  + 1  =0, 
assuming  only  the  fundamental  formulas  of  plane  trigonometry.    What  two  ( 
there  in  the  trigonometric  solution  of  the  equation  x^  +  jkb  4-^  =  0?    Deduce  formu 
for  the  solution  of  one  of  these  cases. 

3.  Find  x  from  the  equation — 

a^  +  1.0895X — 6.8195  =  0. 

4.  State  De  Moivre's  theorem,  and  demonstrate  it  for  integral  values  of  n  (posit 
and  negative).  Apply  the  theorem  to  find  the  sine  and  cosine  of  3x  in  terms  of 
functions  of  x.  What  method  may  be  used  in  writing  the  tangent  of  nx  in  term 
the  tangent  of  x? 

5.  What  three  cases  are  there  in  the  trigonometric  solution  of  the  equation — 

x3  +  ax-f5  =0f 
Deduce  the  formulas  for  the  solution  of  the  first  case. 

0.  Solve  the  equation  x-''  -f-  Cx* -f-x  —  2  =  0,  deducing  the  necessary  formulas. 

SEMI-ANNUAL  EXAMINATION. 

January  #>,  1?*75. — Time  aUowedjfive  hours. 
[Any  two  quoHtions  may  Ik>  omitted.] 

1.  Define  sine,  versed  sine,  cosine.  State  the  limiting  values  of  each  of  the  trig 
metric  ratios.  Given  y  =  coscc  x,  find  the  cosine  and  cotangent  of  x.  Find  the  circ 
measure  of  sec—*  3.  Find  log  cotan  of  11'  15".  Given  sine  x  =  J,  find  the  sine,  coi 
and  tangent  of  2x  and  of  \lx  without  the  tables. 

2.  Assuming  the  fundamental  formulas  (sine  and  cosine  of  (x^y)  ),  deduce 
following : 

tan  (x  -t  y )     = ,  sin  x  -f-  sin  y  = , 

sin  X—  sin  y  = ,  cosx-f-cos  y  = , 

sin  x-fsin  y  _  siiijx-fj/'i     _ 

cos  x  +  cos  y  " 'sin  (x — y)     ~" 

Write  the  formulas  for  the  sine,  cosine,  and  tangent  of  ,^,  and  deduce  the  formulas' 

2  tan  Ax  1  —  tan^  ^x 

sm  X  =  -   ,  ,     :  ,  ,    cos  X  =  -r— r-i — ,-^. 

I  -f  tan*  ^x'  1  +  tan*  Ax 

3.  A  ship's  mast  is  12C  feet  in  height  from  the  truck  to  the  water-line,  and  subti 
an  angle  of  1  -  30'  30";  find  the  distance  of  the  ship.  Tlio  altitude  of  a  triangle  i; 
and  the  angles  at  the  base  are  30-  and  45^ ;  find  the  sides  and  area  without  tables 
person  standing  on  the  bank  of  a  stream  observes  the  angle  subtended  by  a  tre 
the  opposite  side  to  be  GO- ,  and  when  he  retinas  40  feet  from  the  stream  the  angle  is 
determine  the  height  of  the  tree  and  the  width  of  the  stream  without  using  tables 
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4.  Assaming  the  trigODometric  ratios  of  30-  and  45-,  find  the  sine,  cosine,  and  tangent 
if  15^.  Deduce  the  sine,  cosine,  and  tangent  of  18^.  Find  the  tangent  of  }sin— >  }  -f 
Bf»— >  -fj  \  without  the  tables.  Find  all  values  of  x  less  than  2^  which  satisfy  the 
•qafttion  ain  3  x  +  bin  2x  =  sin  x, 

5.  Enanciate  and  prove  each  of  the  three  theorems  by  which  the  solution  of  plane 
Mlqae  triangles  is  effected. 

6.  Deduce  formulas  for  the  sine,  cosine,  and  tangent  of  half  an  angle  of  an  oblique 
plue  triangle  in  terms  of  the  sides.  Deduce  also  a  formula  for  the  area  in  terms  of 
"tfte  Bides. 

7.  In  an  oblique  triangle,  given  A  =  60^,  a  =  10,  h  =  10\/5;  find  B  and  c  by  divid- 
ing the  triangle  into  two  right  triangles,  without  using  tables.  Eliminate  6  from  the 
•qnations — 

XBm6-\-y  cob6  =  a,  • 

X  cos  d  —  y  sin  6  =  b, 

a  Given  4  =  54^  30'  45",  a  =  42.356,  h  =  51.234.    Solve  the  triangle. 

9.  lYom  the  deck  of  a  ship  sailing  duo  east  a  light-house  bore  £NE.  ^  E.,  and  after 
jMiling  8  miles  it  was  observed  to  bear  N.  by  E.  Find  the  distance  of  the  light-house 
fbDm  the  ship  at  the  last  observation,  and  find  how  near  to  it  the  ship  passed. 

10.  Find  g  from  the  equation — 

3  cos  ^  -f  6  sin  ar  =  5. 

Ibd  the  value  of  ar(sin  z)"'"  when  x  =  tan—*  V2, 

11.  A  person  walking  along  a  straight  road  observes  tlio  greatest  elevation  of  a  tower 
Id  be  a;  from  another  straight  road  he  observed  the  greatest  elevation  to  bo  ^3.    The 

lances  of  the  points  of  observation  from  the  intersection  of  the  two  roads  arc  a  and 
k   Find  the  height  of  the  tower. 

12.  From  a  vessel,  J,  another  vcshcI.  If,  \yean  N.  a  W.  A  steams  a  miles  per  hour ;  B 
i  fteams  b  miles  per  hour,  and  steers  N.  jS  W.    Show  that  in  onlcr  to  intercept  B,  A  must 

steer  \.  (6  -f  a)  W.;  ^  being  found  from  the  equation  sin  o  =      sin  (3— a). 


SEMI-ANNUAL   EXAMINATION. 

January  27, 1875. — Time  aUoicedy  Jive  hours. 

1-  Prove  that  in  any  spherical  triangle  the  cosine  of  either  side  is  equal  to  the  pro- 
dnct  of  the  cosines  of  the  other  two  sides  pins  the  continued  product  of  the  sines  of 
those  sides  and  the  cosine  of  the  included  angle.    Sliow  that  this  theorem  is  tnic  when 
kbe  parts  of  the  triangle  are  not  restricted  to  values  less  than  90°.    Apply  the  formula- 
cos*  i*'l=siu-  ^(/i-C)  sin^  i<i  +  sin-  ^{B+C)  cos=  ia 

to  the  polar  triangle. 

2.  Deduce  formulas  in  which  the  sine,  cosine,  and  tangent  of  half  an  angle  of  a 
qpherical  triangle  are  expressed  in  terms  of  the  sides. 

3.  Deduce  all  the  formulas  necfs-sary  lor  the  solution  of  right  spherical  triangles, 
and  state  Napier's  rules. 

4.  Deduce  Napier's  analogies. 

5.  Given  C=90^,  ^=110-  46'  20',  a  =115    aS'  40'' :  solve  the  triangle. 

6.  Given  Z=30^  30^  40''  N.,  d=19-  20  30'  S.,  h=2S-  20'  30  ' ;  find  /,  adapting  the  for- 
nnla  for  sin'  ^A  to  this  case. 

7.  Given  t=.2^  30«  d=r2-  30'  30"  N.,  Z=45  '  30'  30 '  N.;  find  h  and  Z 

8.  Given  c=9(P,  J=30-  30'  30",  7?=110    30'  30"  ;  solve  the  triangle. 

9.  Given  ^=132^  lb'  30",  C=139-  44'  20  ',  c=127-  30'  10"  ;  solve  the  triangle,  using 
Vapier's  rules. 

10.  With  the  same  data  as  above  solve  the  triangle,  using  Xapior's  aua\og\es. 
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ANALYTICAL  OEOltfETRY. 

*tO?miLY  KXAJtftKATtON. 

May  iH,  i^5>— r»m<?  njhwi^dj  UtHf  and  a  hal/hourM. 

luc^  tb«  cqttation  to  the  noroiiil  to  the  pfti-abola,  jf*2=  4at^  i 
illrooiioti  ratio  of  the  oormAL 

Fiud  an  expreMlon  in  terme  of  e  for  the  taagctit  of  tlin  ani^le  iuclnded  bfflw 
tangents  drawn  at  the  extremilies  of  n  pjiniti!et#*r  of  the  vllipftv.  Find  the  rpct 
equation  to  the  eUipai3  in  termi^  of  p  and  e,  \sheti  tbt^  origin  i»  taken  at  the  inte 
of  tliMe  two  liiDgentA,  and  the  co-onliimio  ax(*8  n^matn  parnllr^l  to  tho^  of  ihl 

%  Find  in  terms  of  a,  I»,  and  c^  the  e<)Uiition  to  a  straight  lino  w^hieh  i^samw 
thoupperi'Xtreraitypf  the  right-hand  parameter  of  the  hyi>©rhola  aj>*— fc^j*4 

nd  ai«o  throngb  the  point  whi^re  tlio  tangent,  at  the  ncan.-^t  vertex,  mei't»  tb# 

&le.     Find  the  leo^^th  of  a  perpeiidicnUr  from  the  fi>cus  upon  the  line,     W] 

tho  latter  expreiwioo  become  when  the  hy perhtda  is  rei-tangular  f    Prove  that  i^ 

io  the  hyperbola  bi«act8  the  angle  between  thL-  liius  drawn  from  the  J 

of  eon  tact. 

3.  The  ecoentricity  of  an  ellipse  is  yv'<£\  »  putunola  whose  poraQ 
the  minor  oxtA  of  the  ellipse  has  the  satn*.*  vertex  and  axis;  find  tli«li 

be  points  of  intersection  of  the  two  cnrves,  taking  tho  origin  at  the  < 
Pind  the  eqauttonn  to  thoi<e  tangt^nts  t^  the  hyperbohi  a'^'— 6*x'-j-a^— <*  wlj 
through  the  upper  foetid  of  it*  conjugate;. 

4.  Find  the  equation  to  the  tangetit  to  y/r-^  Vjf  ^  Vitin  term*  of  iU  dIrecH 
m ;  and  find  the  equation  to  the  lociid  of  the  foot  of  the  perpendtcaljir  let  t 
the  foftns  upon  thii^  tangent. 

5.  Two  normalfi  to  the  par b1k>1  a  ^-—4 ax  meet  at  right  angles;  from  tli«  flM 
ordinate  to  the  point  of  interseotion*  a  dist4ince  equal  to  |  (he  parameter  It  V 
toward  the  vertex.  Prove  that  the  straight  lin<?  joining  the  end  of  Ihis  dtatei 
thf!  point  of  itit^rBection  in  altio  a  normal. 


^vo  that  a 


J 


OfXrUL  ICXAMlNAin»>, 

JvsRf  i&7b,— lime  alhiecd,Jitc  hourt, 

L  Find  the  angle  between  the  lines  2y  —  x  — 0  =  0  and  3jf  ^^-^  —  c=rO.    t 

length  of  tho  perpendicular  from  (3,  5)  upon  %  —  7jc  +  D  =  0,    lYov*  naolylin 

the  three  lines  drawn  from  tho  vcrticea  of  a  triangle  to  the  middle  |>oiit(i 

^opposite  sides  meet  in  a  point.  '^'' 

2.  Deduce  the  form u loo — 

if  =^  A'  co«  a  —  F  sf  a  a 

f:sXamo-j-  Fooflft 
Kiod  what  the  eqmition— 

jc»  4.  ^  -).  x^  -^  l(fcF  —  Hy  +  37  ^  0 
booomea  when  the  origin  ia  removed  to  the  point  (3^  4)  and  tho  iixe«  a»  iti 
an  angle  of  45*^. 

3.  Deduce  the  criterion  l»y  which  we  determine  what  conio  \s  repreneui 

equation  of  the  form  J-r*  -f  m^  +  cy  -{^  Dx -^  £g  -^  F  s^  0.     State  what  ] 

equation  may  represi<nt  (1)  when  B'^AAC;  (2)  when  B*^^JC'f  (3)  wlittt  M 

R 
Sluiw  that  when  the  ojtea  ara  rectangular  tan  ^^  —  J^C*  where  a  dnnotaa  tha 

tion  of  an  axi**  of  the  Cf>niCt 

4.  Deduce  the  equations  of  the  tangent  and  normal  to  the  parabolat  ftaeli  I 
of  Its  own  diroctlon  ratlOt    Prove  Utat  perpendicular  tangenta  to  th«  para1»t>la 

the  directrix*    Find  the*  equations  to  tangents  to  ^  =  4ajr  pojwiog  through  (  — 
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5.  Define  the  ellipse,  and  deduce  iU  rootan<ru1ar  otiiiatiou  in  tonus  of  the  Houii-aseri. 
Deduce  the  rectaof^nlar  and  polar  equations  to  tbo  ellipse  wben  tlie  origin  is  taken  iit 
tike  left-hand  focas.  Find  tbo  eqnations  to  the  Im-ns  of  tho  f(K)t  of  a  porpciulicuhir  let 
BfeU  from  the  focus  of  an  ellipse  upon  the  taii^^cnt. 

&  Explain  the  terms  auhtangent^  unhnonnal,  pole  and  polar,  radical  axitt.  Of  ^vhat 
yoftnta  is  the  radical  axis  tbo  Iocuh  f  Deduce  expressiouri  for  the  subtangent  and  sub- 
aonnal  to  the  parabola  and  ellipse.  Kxplain  a  nietliod  of  constructing  a  tangent  to 
jny  eoDic,  (1)  at  a  given  point  on  the  curve,  (*2)  through  a  given  point  not  on  the  curve  ; 
llwtimte  hy  diagratns. 

7.  Bednce  the  equation  y-  —  iixy  -f  x-  —  Cyy  —  Tur  +  9  -=  0  to  its  Hiniplest  form  by 
^Anufbnnatlon  of  co-erdi nates.    CouHtruct  tho  lorus  of  the  eiiuation  y-  -f-  J'y  +  •r'  -\-!f 
■:+x  —  5  =  0,  and  find  what  the  equation  becomes  when  tlie  eouie  is  referred  to  its 
cmbe  and  axes. 
L,     8.  Find  the  locus  of  tbo  middle  point  of  a  line  joining  tlie  extremities  of  two  con- 

J^ate  diameters  of  the  ellipse.    The  abscissa  of  the  focus  of  an  hyperbola  referred  t<» 

itioentre  and  axes  is  .'),  and  the  equation  to  the  tangent  at  a  point  whose  (U'dinato  i^ 

1(is4jf  —  5;r-flC  =  0;  find  the  equation  to  the  hyperbola. 

9.  Trace  the  loci  nf  tlnj  eiiuations — 
.V^----x(x  +  l)(ir  +  :V). 

*■•  —  iix-y  +  ay^  —  l», 
a-  si n  :V' 
""     cos  // 

10.  Two  straight  liues  are  drawn  parallel  to  the  uiajiu-  axis  of  an  ellipM*  at  a  di.^tauce 

-from  it;    prove  that  the  i)art  of  any  tangent  intercepted  between  them  will  be 
divided  by  the  point  of  contact  into  two  parts  subtending  equal  angles  at  tin*  centre. 


\ 


x>F:i»A.R.'r>iEN"r  of-  i^iiysios  ^vn'd  ciikmi.-^tk v. 

CIIEMI8TKY. 

AXNl\L   KXAMINATION. 

■  Ji'XK,  lS7r». — Timt!  alloircd,  four  hours. 

S-       1.  ExpreSM  by  symbols  the  chemical  change  which  results  when  Kuli»huri«r  acid  diluted 
vith  water  is  poure^l  upon  metallic  zinc,  and  show  how  this  experiment  illustrates  the 
(nential  characteristics  of  an  acid.    Write  another  reaction  illustrating  the  same  point, 
1  What  is  meant  by  the  allotropic  forms  (»f  an  element  ?    (tive  all  the  examples  you 
liaTA  bad. 

X  How  is  the  molecular  weight  of  bodit^s  which  can  be  readily  volatilized  detor- 
■inwl,  and  iiptm  what  law  dtN's  the  process  depend  ? 

4.  What  information  regarding  tin;  substanei;  ammonia  is  condensed  into  the  symbol 

5.  Given  sodium-carbonate  and  sulphuric  nei<l,  calculate  the  weight  of  acid  necessary 
I     to  produce  2.273  litres  of  carbon  dioxitle  un<lcr  norma!  <'oiiditions.     lAplain  yi»ur  work 

>nd  analyze  the  reaction. 

6.  Iron-rust  destroys  sails.  Charcoal  destroys  sewer-gases.  Kxplain  the  action  in 
tbese oases,  and  give  other  illnstrations  wbcn^  this  princii)!e  obtains. 

7.  Discuss  the  theory  of  the  composiijon  and  us(»  of  gunpowtler,  and  sliow  the  pro- 
ducts of  its  combustion.  Descrilm  uNo  the  pnwM'ss  of  nnanufacture  of  nilro-glycerint.'. 
W»d  show  wherein  lies  the  diHerence  in  properties  of  the  two  explosives. 

8.  What  volume  of  hydrogen  arsenide  at  r>.'i '  C.  ami  7:1  cubic  nn-tres  can  be  obtained 
from  15  cubic  metres  of  As.  (sp.  gr.  r>.7<J)  t  Dt'scribe  the  pn>pcrties  of  hydrogen-arsiMiiile, 
giving  its  volume  compiisition. 

0.  How  is  hydrochloric  acifl  manufactured  7    Describe  the  substance  full  v. 

10.  Write  the  empirical,  typical,  and  graphic  foniinlas  for  the  following  »\\A^s\-,\\u'v's. 
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Utid  [Ktmi  €mi  in  iho  graphic  fonuiilo?!  ilir  atomicity  fttid  quftoUvuleiioe  of  i 

Btiitc  upon  what  tjrp4»  they  arc  writt^D. 

Silver  nitrate^  Cfdctum  phoaphatOf 

Lead  nitnit^i  Amiuoaium  ioiiide., 

PotaaaittiD  ealpUat*^,  Hydrogen  pho^phidr, 

HjdrogiiD  aodium  carbouate,  BiilphiirouH  sicid* 


OEPARTMEXT   OF'   EI^OLISH   SXXJIDIES,    mSXORY, 

RHETORIC. 

AKSUaL  examixatiox. 

Juke  15,  1^75.— Jtm*  allotcetif  fivt  koun, 

[Burred  O  qo^iiitlucui  are  iUt«riiktlve«J 

1.  Explain  reafiOMiitg  by  atialo^y^  the  straining  of  a  metaphor,  tofgidllyi  ] 
explicit  n?feri?nct%  obvc»r«o  lU'rntion,  tiifit4^« 

2.  What  conditions  arc  iji5C4rs«ary  in  order  that  figures  shoald  aid  the  nudflrmtafi 
that  they  should  heighten  the  feelings?  that  tht^^y  fihould  he  a  aoarce  of  pleaaufei 

3.  Distinguish  between  simile  and  metaphor. 
*'The  QointDg  of  metaphora  ia  a  mcaua  of  Increasing  the  namea  in  &  languAge.*' 

plain. 

*3.  Wbydoea  £ogli«h  give  specially  good  opportanitiee  for  penonidoftliioii  t 
the  yarioos  forms  of  synecdoche, 

4.  Explain  ^hat  is  meant  by  plnrality  of  knowledge,  and  ahow  wtiat  * 
ham  with  antithesis.    When  is  redundancy  permissible  t 

*4,  Wliat  is  the  object  and  what  are  the  sources  of  brevity  f    "Words  mxiA  ( 
sions  most  nearly  related  in  thought  should  be  plaoetl  closest  together/*     W^%f  f 

5.  Name  six  cases  in  which  eonjnnctions  may  be  i>aftily  di&penaed  with  ia  < 

KQti>nC6S. 

*  5»  Give  the  rules  for  the  structure  of  the  paragraph. 

6.  Give  Blair's  roles  for  unity. 

7.  ''The  more  general  a  notion  is  the  more  difficult  it  is  to  ooncelra.**    Bxplila 
B.  What  oouditions  mttJ^t  be  fultiUtMl  tu  order  that  the  description  of  Impositig  < 

any  be  a  sonrce  of  strength  or  anblirnity,  in  composition  f 

*d.  Name  some  combinations  of  iiyllables  that  are  opposed  to  melody*  [GIci 
at  leaM,\ 

IK  DtHtiogirish  between  a  loo4«;  sentence  and  a  period* 

Writa  an  oflicial  report,  giving  an  account  of  the  iiurvey  of  the  harbor  of  ifiaa 
dfil  Korte  by  a  party  nnclcr  your  direction,  desicribing  the  changes  that  tuiva  i 
place  since  the  last  survey,  and  itating  your  opinion  as  to  the  probability  tliaf  tli 
will  eventually  recover  it-ei  commercial  advantages. 


SIUP-DUILOING. 
SEtrt-ANKCAL  EXJUONATtOy. 

JasnTART,  lB7b.— Time  allowed,  four  hour§, 

WOODEN  smi*  oriLDrisG. 

t.  DcJirribo  the  keol,  ajid  explain  the  manner  of  scarfing  the  diA«r»Qt  I 
m  the  Atem  nnlt^'d  to  lh<t  keel  f.   How  is  the  sli*ni<post  m^uured  to  lbs  keel  f 
should  I  be  scarf  of  lUe  keelson  l»o  placed  f 
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S.  Dcflcribe  a  frame :  state  fully  the  names  of  lU  iliifereni  pans  an 

■itiii^  them.    What  U  the  joint  of  a  frame  r     \Vb:it  are  tilliu«;-tin 

bced? 

X,  Describe  cant-frames  and  hawse-pieces :  their  objfcc :  how  sec 

wk-hook.    State  the  oae  of  chocks,  where  plao4f<l.  how  s^'curi'd. 

^  Give  the  names  and  positions  of  the  diflVreiit  stnikes  of  oiits»ido  and  inside  pTniv 
■g.    State  fhlly  the  manner  of  secnriuj?  a  deck-beam  to  the  ship's  side. 

&  Describe  the  manner  of  working  bitts.    Describe  the  kind  of  rudder  to  be  used  on 
» Heamer  baring  a  stationary  propeller. 

6l  Define  the  different  docks  used  in  this  country,  aud  describe  manner  of  docking 
i  Tsssel  in  the  ordinary  dry-dock. 

7.  Make  all  preparations  for  launching. 

IRON  SHIP  BriIJ>IN~G. 

l&  Describe  the  different  kinds  of  keels  used  in  the  transverse  system  of  framing 
Bd  state  the  manner  of  forming  the  scarf  in  each  case. 

9.  Describe  the  frame  of  an  iron  ship  built  on  the  transverse  system,  and  show  how 
hm  fruning  differs  when  the  vertical  keel  is  intercostal  and  when  continHOMH. 

10.  Describe  the  different  kindA  of  beams  used  aud  the  modes  of  .securing  them  to 
ibe  ship's  side. 

NAVAL  TACTICS. 

AXXUAI.  IIXAM I  NATION. 

I  June,  1.^5. —  Tnne  alloicul,  four  houm, 

I  Draw  a  diagram  of  a  fleet  of  twenty-four  vessels  in  Hue,  natural  order.    Show  by 

kins  of  brackets  how  it  is  divided  into  divisioun  aud  s<|uadn.ius,  placing  the  name  of 

khover  its  bracket.    Show  by  whom  commanded,  by  placing  the  number  deuutiug 

Mer  of  rank  to  the  right  of  the  name  of  division  or  squadron. 

I  State  positions  of  commander-in-chief,  division,  and  .si^uadron  commanders.    Draw 

^diagram  of  a  fleet  of  twelve  vessel.s  in  column,  natural  order. 

'  6bow  as  above  how  they  are  divided,  namc<1,  and  commanded.    State  the  positions 

If  commander-in-chief  and  division  coniniandLTs.    State  the  distance  between  vessels 

pkbalf  distance,  in  close  order,  and  in  open  order. 

II. 

Draw  diagrams  of  fleet  in  double  echelon,  in  n.itural,  iu  revorsoi  inverted,  and  re- 
tne-in verted  order.    What  is  echelon  in  bow-aud-iiiiarter  lino,  aud  how  is  it  formed  .' 

III. 

The  commander-in-chief  signals,  **  Fleet  wliei-l  to  NE.."  the  fleet  being  in  line,  hoad- 

Bg  north.    Show  how  the  front  can  be  cliaii^jEed  by  anotlier  mrthoil,  giving  all  the 

leeessary  signals  to  be  ma<le  by  the  comniunili'r-in-chiet'.     How  do  you  make  the  com- 

Ms-signalN.IW.? 

IV. 

The  fleet  >>eing  in  column  of  vessels  in   natural  ordn,  lieading  north,  form  it  into 
alonins  of  vessels  abrea.st  by  divisions,  preserviii;;  llie  on;;inal  direction. 

V. 
The  fleet  being  in  columns  of  vesN,»ls  alMva^t  by  divisions  in  natural  order,  heading; 
lorth,  form  it  into  column  of  vessels  on  the  right  tliN  i^iou  in  natural  onler,  and  pre- 
isrvinff  the  original  direction. 

VI. 

The  fleet  being  in  columns  of  vessels  abreast  by  divisions  in  natural  order,  beading 
iorth,  change  direction  to  NP^. 
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YII. 

The  rouimaotltT-in-cbief  Bigtiala:  "  From  tba  rma^l  wbotia  dititiogtiiikil 
fthowQ  nbove  this  rigual,  form  douMt  reh^ton,^ 
^u\ii>fmng  the  dJsliugnUhitig  pennant  of  No.  13  to  bo  flbofriir  rc^fom  tlie 

IVont* 

VIU. 

Tbi'  Hect  lietng  la  column  of  vesMela  by  tbo  wind  and  bended  off,  roAtprtr  tlit;  < 
tbo  AMniv  tjick%    Tbe  wind  veora  aft^  restore  tbe  order  on  tbc  same  tack, 

SEAMANSHIP, 


Oral  EXUfLVAiioN*  gpRciMKx-QUKJ^TioNa*  Mav,  1?7I. 

L 

1.  Rlhjvc,  cut^  and  lit  tlie  fore  braoen* 

2.  Uow  do  yon  cross  a  topsail  ymd  f 
X  How  ia  a  tlah -davit  rigged  f 

4.  Cut,  6t,  and  mt  np  tbo  main  topm;bHt  baokataya,  wlre*roi»e< 
ri.  Set  a  maio^ilt  blowing  frenb. 

6,  Bbip  ranniug  four  poiote  free^  all  drawing  sail  «et,  ligbt  ^wt^atbefi  bmul  op 
batiltHl. 

7.  A  124  pts.  cbipf  wind  £8£.  |  K. ;  how  would  tbe  ebip  bead  on  each  laAk  i 
tlvuly,  If  H  pt«.  tVeet 

1.  Keev'e)  cni^and  fit  tbe  lower  lioom  topprng-Ufts. 
*4.  Make  prrparatiowi  for  bending  sails. 
X  Kif^  and  rsk\»«  fihvtin, 

4.  Cut,  fit*  and  8«t  up  tbi?  topm»«t  rigging,  wim  ropa. 

5.  Titkc  in  a  uininftiiilf  blowinj;  fre«b. 
€.  Bbip  elofiO'hauled  on  tbe  starboard  tack,  keep  away  ten  |MiioU;  tlglil 

make  khiU 

7.  A  12^  pi*.  Jihip,  wind  W8W.  f  W,,  iibtp  IJ  pt«.  free  on  tbe  |Kirl  taek; ' 
coin  pa  B8 -blearing  of  a  Itgbt-bonut^  mi  tbe  weatbt^r  quarter  f 

m. 

K  Heeve,  cut,  and  tU  tbe  fore  topaail  braces. 

2.  MiK7>eo  mtkfit  in,  truriMport  Hbf^ers  and  take  in  the  matn  mast. 

3.  Rig  pnrcbasfl,  and  get  over  whole  l^pn* 
4*  Cnt,  fit^  and  tM?t  up  tower  riggtngf*wire*rope. 
^  Take  in  tbe  topgallatit  sails,  on  a  wiud|  fresh  breejMw 
l«.  SatU  loosed  to  a  bowline,  furl  them. 
7.  Tbe  wind  blows  fram  NW.  by  W.  |  W.  on  tbe  port  iinartor  of  a  sbi}!;  1 

li|(bt  bear  i>er  compass  on  tbe  lee  quarter  f 

IV. 

L  KeevC)  cut,  and  lit  tbe  lower  boom  toppiog-llft. 
•i.  Make  up  a  topmast  stndding-sail  reaily  for  sotting. 
'X  Secnre  an  anchor  for  sea. 

4.  Cut,  fit,  reeve,  and  set  up  tbe  fore  topgallant  slay,  wJre-ropo* 

5.  Take  in  tbe  topgallaut  sails,  In^ftire  the  wind,  fresh  breeze, 
ij,  Muke  preparations  for  looking  suil  and  looije  to  a  bowline. 
T.  A  12|  pts.  ship,  wind  WSW.  I  W.,  ship  If  pt*.  free  <m  tbe  port  tsek;  w| 

compass*bearit}g  of  a  ligbt  on  tbe  weather  rjnarter  t 
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V. 

.  Beeve,  cut,  and  fit  the  inaia  braces. 

L  Make  ap  a  lower  stadding-wiil  ready  for  settiuj^. 

L  8ecme  the  lower  yanls  for  porchasing  heavy  weights. 

L  Cat,  fit,  reeve,  and  set  np  the  fore  ro3*al  stay,  wire-rope. 

ft.  Set  the  main  trysail  in  a  fresh  hreeze. 

L  .Under  royals,  redoce  sail  to  single-reefe<l  topsails. 

7.  A  12}-  pts.  ship,  wind  blows  from  SE.  |  E.,  aud  the  ship  is  *2l  pts.  fivo  mi  thi*  j^tar- 

•Ed  tack:  how  docs  a  light-house  bear  on  the  lee  quarter  f 

VI. 

1.  Reeve,  cut,  and  fii  the  spanker-boom  topping-lift. 

S.  Lash,  rig.  and  raise  sheers. 

3L  Rig  purchase^  and  get  guns  out  through  the  ports. 

4.  Cot,  fit,  and  set  np  the  fore  stays,  wire-rope. 

5.  8et  a  jib  in  a  fresh  breeze. 

6b  Make  sail  to  royals,  giving  all  the  orders,  and  state  what  is  done  at  each  coni- 
land. 

7.  A  12|  pt.  ship  heads  .SSW.  |  W.,  2^  ]>t8.  free  on  the  starboard  tack :  with  the  saino 
Ind,  how  would  she  head  2^  pts.  free  on  the  |K>rt  tack  f 

VII. 

L  Reeve,  cut.  and  fit  the  cross-jack  braces. 

1  Fit  and  bend  a  main  trysail. 

X  Get  inboard  sheer-legs,  rig  them,  and  raise  them. 

4.  Cut,  fit,  reeve,  and  set  np  the  jib-stay,  wire-rope. 

Si  Take  in  a  main  try  sail,  fresh  breeze. 

6L  Make  preparations  for  bringing  ship  to  anchor ;  call  all  hands  and  see  officers  and 
■ea  at  their  stations. 

7.  A  12i  pt.  ship,  wind  blows  from  SE.  ^  E.,  and  the  ship  is  2}  pts.  free  on  the  star- 
Ottd-tack ;  how  does  a  ligbt-honse  bear  ou  the  lee  quarter  f 

VIII. 

I.  Reeve,  cat,  and  fit  the  main  topsail  braces. 

Sl  How  do  you  rattle  down  lower  rigging  f 

X  Explain  the  mode  of  measuring  for  rigging  by  draft. 

4.  Cat,  fit,  and  set  up  the  bowsprit  shrouds,  wiro-ropc. 
b.  Haul  down  a  jib,  fresh  breeze. 

5.  Make  preparations  for  sea ;  see  ofHccrs  and  men  at  their  stations. 

7.  A  12^  pt  ship  heads  SK. ;  she  is  on  the  starboard  tiick  3}  pts.  free,  and  lias  a  light- 
Ofle  on  the  lee  quarter;  what  would  Ihj  the  rohitive  bearing  of  that  li;;ht  from  tli«» 
ip,  if  with  the  same  wind  she  were  3|  pts.  free  on  the  port  tack  T 

IX. 

1.  Reeve,  cut,  and  tit  the  nii//on  topsail  braces. 

2.  Make  up  and  bend  a  nii/.zen  topsail. 

3.  Call  all  hands  and  got  read^*  to  liravo  up  anchor. 

4.  Cnt,  fit,  and  8<;t  up  tliu  jib-guys,  wiro-ropo. 

5.  Set  a  lower  studding-sail. 

6.  Cl'we-hanled;  all  plain  sail  st-t ;  kei'p  away  two  points  aud  make  all  sail. 

7.  A  ship  heatling  North  has  tin?  wind  on  the  staiboanl  quart<T,  aud  a  light-lioii>*<' 
I  the  lee  quarter ;  what  would  be  the  relative  bearing  of  the  light  if  the  ship  won* 
inning  with  the  same  wind  on  the  port  quarter  if 
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1.  Reevtv  cut,  and  At  tli*>  for©  topguUmit  bmeee. 

2.  Make  ap  n  Jib  for  bending^  and  bend  it. 
li.  Got  ti  cUiiin-cable  ou  board,  stow^  bend,  anri  bttt  it. 
4*  Ciitf  fit,  and  eet  np  tb<)  flying-jib  martingale,  wir<vropo. 
5.  Take  in  a  lowor  staddiug-fiiiiL 
0.  Wind  ou  tbe  fparti^r,  starboard  5tndding*«alia  aott  bring  bj  the  witid  on  Uiii| 

tack. 

7.  Tbe  wind  blotrs  from  SEL  by  E.  |  E.  on  the  starboard  qtiArlef  af  a  abip,  so 
conieii  out  daad  fthend;  give  the  aUip'ii  herkd  when  closo-hauJed  to  tbe  uev  wiiidi 
alarboftfd  taok. 


IKFANTRYTACTICS. 


S»n-AKKtJAL  EXAMINATION. 

Jaxi'ary,  ! 875.— Time  allowed,  four  hoari^. 

1.  Gire  the  four  exorcises  for  setting-np. 

2.  Give  the  formation  of  a  company  in  line,  and  with  mnkfi  open,  with 
eomtaiasioued  and  Don-commiaaioued  oflUcers ;  and  tbe diatanceu  between 
ing  in  quick  timo,  double  time,  and  over  rongh  gronnd. 

3.  Give  the  principles  of  the  wheel  and  tbe  turn  ;  the  general  mlea  in 
the  guide ;  and,  being  iu  line  at  a  halt,  deecribe  the  wheel  to  the  left. 

4.  Give  the  three  general  rulee  to  avoid  repetition  in  the  manaal  of  arma. 
tbe  secure  from  the  carrj%  tbu  ngbt'Sbonldcr  from  the  support,  the  utx^x  haj^oiuri 
the  order,  the  load  iu  four  timee,  and  the  aim  iu  the  direct  fire  ttnd  to  tltf  rigl 
left  oblique. 

5.  Being  in  line  at  a  halt^  form  single  rank  and  re-form  double  rank ;  form 
filee  and  re-form  column  of  fourn. 

(K  D«ploy  a  company  as  «»kirmishor«  by  Imth  flanks,  change  directioo  to  tlic 
the  centrct  and  open  Are. 
[^7,  Give  the  formation  of  a  ri?g»m«nt  in  line,  with  tbe  poeta  of  the  oommji 

D'Commtaslooed  offloerSt  and  th^  general  nilcs  for  sncooaslve  foramtiotta. 

d.  A  eolnmn  of  companies  having  partly  changed  direction  to  the  rights  (of 
before  all  the  companiee  enter  the  new  direction  and  open  flro  by  oompoDy  attd  I 

9,  Being  in  lino,  form  doable  eolnmn  of  fonw  and  ro-form  the  line. 

\i>.  Deploy  a  battalion  as  itkirmishers  by  numbetn,  ottd  rally  on^be  tiAtlftlloo. 

OUNNERY 


ASCXtTAL  KXAIHXATION. 

JCKK,  1^5,— JTmf  aUowctl^four  hou9%* 

1.  Sketch  a  blaat-fumace*    Letter  and  catalogue  the  parte, 

2.  Deecribe  blowing-in  ;  working  the  Ainiooo }  various  biasta ;  tbeir  < 

3.  Give  a  table  of  fusibility. 

4.  Deecrilie  the  composition  of  gray,  whit4^,  and  mottled  eaat  trrma*   How  do  i 
miiDganeee,  sulphur,  and  phospborns  oflect  them? 

5.  DfAcribe  wrought  iron.    Sketch  a  puddlingnirnace.    What  chemleal 
lake  place  T 

6.  I>es<^;ril»e  briefly  various  kinds  of  steels^  and  tbe  methoils  of  prtKluctog  tli 

7.  LHu^rilie  varioQs  bronzes  and  alloys  for  guns.    Give  the  ooti»tlttieuta,  i 
and  iu*culiaritle« ;  also  the  circnmstancea  afleottng  their  produettOD  and  caatitif , 
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L  What  qualities  are  required  in  the  metal  for  pins  f    iiivo  a  gimeral  conipAriikMi  of 

I  canDon-metals.    Which  is  the  hest  ?    Why  ? 

K  DeAue  elasticity  and  ductility.    Deiiuo.  and  illiistnito  l>y  .1  diaj^ram,  the  iiimlulus 

elasticity  and  work  done  in  producing  rupture. 

10.  Describe  tersely  the  details  of  mauuf;u:turo  of  a  7-inch  Knisor  piu. 


SP^AJRXMKN^X     OF     ASTRO^'O^tY     AX1>     X^VVIO-iVnoX. 

ASTRONOMY. 

ANNUAL  EXAMINATIdN. 

JUN'E,  1S75.— rjw*'  aVowedfJirf  hours, 

1.  Define  vertical  circles,  hour-circle,  prime  vertical,  celestial  latitude,  celeHtial  Ion- 
tade,  right  ascension,  docliuatiou,  altitude,  azimuth,  amplitude,  siden^al  time,  appar- 
kt  time,  mean  time,  hour-au>;le.  sideroal  year,  tropical  year,  auoumliMtie  year,  jreo* 
ntric  and  heliocentric  |iarallax,  conjuiicticm,  and  the  line  of  umleH  of  a  planet's 
1)it 

2.  Discuss  fnlly  the  equation  of  time.  What  is  its  value,  at  .iny  instant,  in  terms  of 
he  true  sun's  right  ascension  and  longitude  ? 

1  Explain  how  to  find  the  heliocentric  longitude  of  an  inferior  planet's  n<ide  from 
AKrvations  made  when  the  earth  is  not  on  the  line  of  nmles  of  the  planet,  antl  when 
k6  planet's  distance  from  the  sun  is  not  known. 

4.  How  is  the  inclination  of  n  pl.inet\s  orbit  to  the  pl.in<^  of  the  ecliptic  fnund  f  How 
n  the  right  ascensions  and  declinations  of  stars  Hetrrmined  f  What  gives  rise  to  the 
ESvenoe  in  length  between  8idori>al  and  solar  days  ? 

6k  Name  the  difieront  kinds  of  solar  eclips«?s.  Deduce,  in  terms  of  parallax  and  semi* 
bnieter,  an  expression  for  the  solar  ecliptic  limits,  and  show  from  it  when  an  eclipse 
rill  take  place.  State  upon  which  limb  of  the  sun  (irst  contact  takin*  phice,  and  in 
rhafc  direction  the  shadow  of  the  moon  traversers  the  earth. 

6l  Show  how  to  obtain  the  horizontal  parallax  of  the  moon,  and  thence  its  distance 

OTD  the  earth. 

7.  Dednco  the  formula  for  fmding  the  geocentric  parallax  of  a  heavenly  body,    (live 

te  method  of  finding  the  heliocentrio  longitude  of  a  planet  whon  the  periodic  timeH 

^the  earth  and  planet  are  given  as  well  as  the  planet's  eUmgation  and  geocentric  h)n- 

tode. 


I>EI*ARTMEN'T    OK    IMIYHICH    y^XIJ    CIIKMIrrJTJtV. 

ELIX'TKICITY. 

S  KMI-ANN  r  A  L  KX  AM  I  NATION . 

Januaky,  187."). — Time  nUowvdf  four  hoiir^. 

1.  Explain  the  laws  of  cbjctrical  induction,  both  statical  and  dynamical,    ^fivr  thi* 
ws  in  the  latter  case. 

2.  Explain  the  induction  of  currents  by  magnets  and  the  construction  of  on«;of  tin- 
achines  for  developing  a  current  by  a  magnet. 

3.  Explain  the  construction  of  the  gravity-battery  in  which  Zii.  and  Cu.  are  used 
liat  are  the  chemic.1l  rear;tions  whieh  !ak<!  jilarr  ? 

4.  Define  electro-motive  force,  strength  of  current,  and  resistance.     Discuss  ^>hnr-* 

.w.S  =  l 

&.  Deaeribe  the  method  of  finding  the  intensity  of  the  cartlrs  magnetism  at  any  point . 
IxpUiD  the  indacti%'e  action  of  the  earth  on  soft  iron. 


fi.  ITctw  in  n  conipana^ard  cotiRtrtictetl  f  bow  Biipportiul,  and  for  wlmt  i 
7.  Desrribe  the  coQfiirnction  of  a  toq^edo-fuHC,  to  b«  os<^d  with  frictionsli 

Tu  what  piirticnliiri  sbotild  it  differ  from  a  fiise  to  bo  ignited  bj  dynamicn]  ( 

ajud  why  f 
8*  Find  eqnivnl^nt  of  Siemcn*»  unit  of  resistance  in  copper  wire  2  ntillj 

diameter:  conductivity  of  copper^  90.9;  of  mercury*  lA 

9.  How  is  ft  thcrmo-eloroeut  coustraeted  f    How  is  the  cnrrent  produced  f    Hon 
ih€»  E.  M.  F.  of  »  tberuio^elcnient  compare  with  the  E.  M.  F,  of  a  hydro-elcnawil  f ' 

10.  I>eiicribe  WheAtstoDe's  Lridj^e,  aod  the  manDer  of  lining  it  to  riieanare  i 
IL  WiahiDg  to  explode  a  sub-mariuo  niinCf  in  wbiob  ar^  two  ftt^ivi  in  contiosowl 

euit,eii42h  fosA  UaTiag  a  resistance  of  one  ohni  at  the  firitig^point,  the  raatstaiiMl 
the  leading  wires  being  18  obmii,  aud  strength  of  cnrrent  iK^oe^sary  to  Are  a  ftme 
,75  webers;  how  many  cells  of  the  following  dimonsioos  muitt  be  employed|  and  1 
mimt  tbey  be  arranged  f 


Int  caK<», 


^  E.  M.  F  =  .6  volt. 
\  lat*  red  =  A  ohm. 


Sd  ca«e, 


■! 


B.  M.  F.  =  I  fill. 


APPLIED  MATHEMATICS. 


SEMI-AXKUAL  KXAHIXATIOK* 
JaKCary  25,  1975.— Ttiiw  af/oirfrf,  /fr*  hoarw. 

MKCHAHICH, 

Five  $oluHoM  requited. 

L  Show  that  the  aJgebraic  sam  of  the  momeDta  of  any  nntnberof 
onf  plane  on  a  pjirtirle,  taken  about  any  point  in  their  plane,  ii  eiiiuil 
«r  their  resnltant  al>ont  the  fULme  points 

2.  A  fipanker'gafl'  a  feet  long  (weight  ir)  is  bung  by  throat  and  peak  haUlafda, 
directions  make  angles  deuot^nl  by  a  and  pf  respectively  with  the  gaif:  tlto  uuilifd 
gravity  of  the  gaff  is  b  feet  from  tlie  Jawa ;  Had  the  tvcifiious  on  the  UaUiacda,  mad  m 
thrast  on  the  mast. 

3.  Fimi  the  distanoe  of  the  centre  of  grartty  of  a  bemisph<*ricul  bowl  frvMCB  the 
<»  b«ing  the  internal  radins  and  b  the  thickness.    From  this  resnlt  iind  tb« 
the  centre  of  gravity  of  a  hemispherical  surface* 

4.  The  altitude  of  a  right  cone  is  /i,  and  the  diameter  of  its  bas<^  b;  a  atHon 
eniMl  to  the  vertex  and  to  a  point  in  the  eircumfereiice  of  the  baae^  and  ia  Um 
a  suKXJtb  peg.    If  tlie  cone  rests  with  its  axis  horijEoutal|  what  must  be  tba 
the  string  1 

5.  A  weight  is  supported  upon  a  j^mooth  plane,  inclined  at  an  angle  u  to  the 
by  a  force  which  is  exactly  equal  to  the  pressure  on  the  plane :  find  the  dlraeti 
this  force. 

6.  A  uniform  straight  beam  (length  b)  resta  horixontally  ou  a  rough  rylindHcat  t 
rel  (radius  a);  re^julred  the  greatest  weight  which  can  be  suHpeDfl«Kl  from  ot»  eotf  i 
t]it"«  beam  withoot  causing  it  to  slip  off,  the  coefficient  of  friction  Wtng  ^. 

DlFPfiUKNTIAL  CAJjCVrA T!«i, 

1,  Give  the  Umita  between  wbiob  each  of  tbe  ioveme  tiigatKNueUif!  tm 
taken,  and  the  reasons  for  thus  restricting  tbe  valom  of  Uieae  fancUaiia. 

Derive  the  value  of  d  r^^^ i  "^^1  in  terms  of  r,  »i,  and  a, 

'i.  Trace  tka  anrvsjr  ss  log*  j^  aud  prove  that,  if  the  point  who*«'  ni.*#  t««n  u  -« l.i^  Iti 
to  the  origin,  the  Joining  line  will  b«  a  tangent  to  the  enrve. 
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3b  The  craak  of  a  small  Bteani-engtne  is  one  foot  louj^,  and  revolres  uniformly  at  the 
■to of  twotamiiper  aeoond,  the  connecting-rod  bving  tive  feet  in  length;  find  the 
Mioeity  of  the  piston  when  the  crank  nmkeA  nn  angle  of  4.'>^  with  the  line  of  motion 
tf  tke  piston-xod ;  also,  when  it  makes  an  angle  of  lX^'\  and  an  angle  of  :V)- . 

4»  Expand  r  "i"*  by  Maclanrin-s  theorem  (four  terms). 

&  Gfyen  lege  7  =1.9459102  to  find  Inge  51  to  five  decimal  vlaces. 

6L  Find  the  length  of  the  shortest  fenc«  that  will  divide  a  givi'u  triangular  ticid  into 
tve  eqaftl  puis;  the  sides  of  the  given  field  beingo,  b,  and  c. 

7.  Required,  the  number  of  parts  into  which  aniimlier  a  mn»t  be  diviikM:  in  order 
Ask  the  c<Mitinaed  product  of  the  parts  may  be  a  maximuin. 

MECHANIC'S. 

WKKKLY    EXAMINATION. 

April  2, 1675. — Ttme  alhtr*^,  ttro  and  onr-fourth  kovr*. 

One  quetftlOH  may  be  omitted. 

1.  Show  that  the  intensity  of  the  attractive  force  of  the  nun  is  the  ^imo  for  all  t\w 

fUoets  at  the  same  distance  from  the  sun. 

Prove  that^ 

telocit!,^.  f^teofarea 

perpendicular  on  tangent 

2.  Find  the  velocity  and  periodic  time  in  the  case  of  a  body  revolving  in  a  circU*  at 
I  distance  of  60  radii  from  the  earth's  centre. 
I   3.  Determine  the  orbit  that  a  body  will  describe  when  actcil  ni>on  by  a  force  vary- 
hg  inversely  as  the  Hqnare  of  the  distance,  asbuiuing  the  equation 


'•[(")*+-]-^K: 


4.  Deduce  a  general  expression  for  the  velocity  of  a  planet  at  any  point  of  it4  orbit. 

bow  how  Kepler's  third  law  may  be  deduced  from  his  first  and  sccoml  lawn. 
F     S.  Assuming  that  the  force  of  attraction  of  the  sun  on  a  planet  varies  inversoly  ;i!4 
I   theiqiiare  of  the  distance  of  the  planet  from  the  sun,  deduce  Kepler's  third  law. 
\      &  Find  the  least  initial  velocity  which  will  enable  a  Innly  pn\jccte<l  from  the  earth 
•    to  reach  the  moon,  the  radius  of  the  moon  being  throe-elevenths  that  of  the  earth,  .iml 
\.  the  distance  between  the  centres  sixty  times  the  earth's  radius. 


I 


AITLIEI)  MATHKMATICS. 

ANNUAL   KXAMIN.niON. 

.hwr.  17,  H74.— I7»if  alhind,  firv  honrn. 
Tvtt  nolttdoHH  rt'tiidnd. 

1.  Kind  the  entire  length  of  the  curve — 

2.  Find  the  volume  of  a  life-pres<?rver  in  the  f«)rni  ol'ji  ring  giMi«?ratod  by  tli«:  rovolii- 
tioo  of  an  ellipse  about  an  axis  parallel  to  its  minor  axis  :  the  outside  rndius  being  H 
io^hes,  the  inside  radius  Ti  inches,  and  tho  thickness  of  the  ring  4  inches.  Dednci' 
lb«  ^neral  formula  employed. 

3-  Find  the  displacement  of  the  fore-lnKly  of  a  sliip  construotod  on  the  '*  wave-lino  " 
priuciple,  the  midship-section  being  a  semi-fill  ipso  and  the  stem  vertical;  length  of 
fore-body  100',  half-breadth  20 \  and  draught  of  water  15'. 

i.  At  8  o'clock  p.  m.,  a  ship  is  (io  miles  NK.  of  a  certain  point:  she  is  rei|nired  to  bi> 
•Smiles  from  this  point  at  daylight  (4  o'clock  a.  ni).     It  being  known  tbat  there  is  a 
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current  ruimiiig  E.  of  8  mOcs  per  honr,  on  what  coiir^,  atid  at  wli«i  «pf*M,  &m»ui 

5.  Tlie  nsiiistJitioi?  of  the  air  to  the  motioti  of  a  projectile  being  proponiooA] 

cnbe  of  its  velocity,  find  geueroi  Integriil  exprcsaioos  for  the  co-ordiuatoi  of  «fi| 

of  iu  p»th. 
ft.  Deduce  the  formala  for  determiniug  difiereDcea  of  ultitude  by  meaas  of  » I 

eter. 
7.  How  luAny  men  weighing  150  poanda  each  will  a  balsa  weighing  S!& 
iving  a  volume  of  30  cubic  feet  supiKiri,  the  «iH'ci(ic  gravity  of  a  man  being  IJ 
tk  The  horizoDtal  axis  of  a  circular  e»luice-gate  4  feet  in  diameter  b  I  iocbai 

lbs  centre  of  the  gate.   How  high  will  the  water  rise  above  the  oentre  before  ila 

tire  opens  the  gate  f 

9,  Kind  the  amount  of  water  that  will  flow  In  five  minntea  tbroogb  a 
bole  in  a  ship's  side  cii«Red  by  the  removal  of  an  iron  plate  2  feet  long  and  IS 
wide  (the  longer  I'llge  being  parallel  to  the  water-line,  and  the  npiter  edge  5  ft«i 
it).     E»ednoe  the  formula  employ wL 

10.  Arille-shot  is  in  the  fonnof  acyltoder  twocalibreain  length  anrmAnnliWl  by 
boloid  one  and  a  half  cuilibres  in  height.    If  it  is  dii^chargod  with  n 
per  second,  and  makes  onc!  turn  in  40  feet,  compare 
translation. 

It.  If  the  work  of  driving  a  steamer  tbrongh  the 
of  hor  fi[»ecMl,  tind  the  cheapest  rate  of  steaming  agai 
12.  A  ship  by  rftumiiog  another  redueos  her  *poo< 
per  second  ;  the  height  of  the  centre  of  gravity  of  eacb  of  her  bromi-  ^ 

^tbe  deck  being  a,  and  the  distance  botwecm  their  tmck»  ft,  find  the  reUik^..,  .^  ...^  i]j{ 
Kist  between  a,  h.  ti,  iind  r  in  order  that  the  guns  may  not  capfLizc. 


FIR§T   CLASS. 

PRACTICAL  SEAMANSiUP. 

OKAh  tXAm^kTioN,  spEdMEs-quKanoitB,  Jnof,  1W5. 

I. 

L  Becve  the  gear  of  the  lower  stadding-eail. 

2.  Fit  and  set  up  the  fore  topmaat  stay,  wire-rope. 

3.  How  does  a  ship  carry  her  helm  when  tritntned  by  the  head  f 

4.  Set  a  mainsail^  blowing  freeh. 

5*  8bip  Hdiug  head  to  wind  and  tido^gt^t  under  wjty  and  cast  to  port, 
6.  By  the  wind,  weather  main  topsail  brace  parts;  what  is  to  be  donef 
7»  Sailing' vessels  me4»tiug,  one  with  wind  three  points  on  the  fttarltoard  qi 

other  with  the  wind  two  iiointa  on  the  starboard  quarter :  which  baa  tb«  rlglH 

n. 

1.  Reeve  the  cat<fal)  and  cat  an  anchor. 

2.  Fit  and  set  op  the  fore-stay^  wire- rope* 

3.  How  does  a  ship  carry  her  helm  whcu  trimmed  by  the  ■temt 

4.  Tske  in  a  maiusail,  Ijtowiug  fre^h. 

5.  Ship  \H  riding  head  to  witiil ;  g^t  under  viay  and  stand  oat  before  tb^ 

6.  Wind  on  the  titaiboaid  quarter;  weather  main  to|HMiiI  UrftO^^arUi  wImI. 
done? 

7.  Sleameni  meeting,  ffuc  steering  north,  th«  other  sonthw00t{  wbidl  bu  tl» 
way  T 
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III. 
L  Seeve  the  gear  of  the  main  topsail. 
1  Fit  and  set  np  the  wain  topmast  sta}*,  wire- rope. 
1  What  kind  of  a  helm  ought  a  ship  to  carry  on  a  wiud  f 
4.  Set  a  close-reefed  topsail. 

5l  Sendding,  with  the  wind  on  the  starboard  qnartcr,  the  ship  broaches  to ;  what  is 
[tD be  done? 
&  Before  the  wind,  the  mizzen  topgallant  parrel  carries  away ;  what  is  to  be  done  t 
7.  Steamers  meeting, one  steering  south,  the  other  south  by  east;  which  has  the  right 
way? 

IV. 
L  Reeve  the  gear  of  the  spanker. 
IL  Fit  and  set  np  the  mizzen  stay,  wiru-ropc. 
9L  Should  your  ship,  on  a  wind,  carry  too  much  weather  helm,  liow  wculd  you 

lyit. 
4.  Take  in  a  clone-reefed  topsail. 

&  Moderate  breeze,  wind  on  the  starboard  quarter,  all  drawing  sails  set,  a  man  falls 
^•ffvrboard ;  what  is  to  be  done  ? 

&  What  is  to  be  done  when,  in  hauling  down  the  jib,  the  down-haul  parts  * 
7.  Sailing-vessels  meeting,  one  steering  east-northeast,  the  other  west,  the  wind  being 
■orth ;  which  has  the  right  of  way  ? 

V. 

1.  Reeve  the  gear  of  the  main  sail. 

2.  Fit,  reeve,  and  set  up  the  flying-Jib  stay,  wire-rope. 

3l  ShonUl  your  ship,  on  a  wind,  carry  much  leu  helm,  how  would  you  remedy  itf 

4.  Take  in  topgallant  sails,  on  a  wind,  blowing  fresh. 

5.  By  the  wind,  under  all  plain  sail,  a  man  falls  overboard  ;  what  is  to  be  done  t 

6.  Weather  sheet  and  clewline  of  main  topsail  carried  away ;  what  is  to  be  done? 

7.  Sailing-vessels  meeting,  wind  south,  one  steering  east-southeast,  the  other  west ; 
vhich  has  the  right  of  way  f 

L.  Reeve  the  main  brace. 

1  Fit,  reeve,  and  set  np  the  jib-stay,  wire-rope. 

3.  What  are  the  terms  used  in  conning  ship  ? 

4.  Take  in  the  topgallaot  sails  befuro  the  wind,  blowing  fresh. 

5.  By  the  wind,  under  all  plain  sail,  you  are  struck  by  a  squall ;  what  do  you  dof 

6.  Parrel  of  main  topsail  yard  carritMl  away ;  what  is  to  be  done  f 

?•  Steamers  meeting,  one  steering  south, the  other  northeast;  which  has  the  right 
[rfway? 

VII. 

1.  Reeve  the  cross-Jack  and  mi/zeu  topsail  braoi's. 

2.  Cnt,  fit,  and  set  up  lower  rigginjr,  wiie-rope. 
^  Set  a  main  trysail,  blowing  fresh. 
<•  Trim  yards  elose-hanle<l ;  moderate  w<»ather. 

E      5.  Ridinpr  to  ebb-tide  by  starboard  anchor,  wind  on  the  starboard  boam  ;  get  under 

^V  Md  rtand  ont  on  the  port  tack. 
r      ^  By  the  wind,  main  spring-stay  parts  ;  what  is  t«)  be  done  T 
t       7.  Sailing-vcHM^ls  meeting,  wind  north,  one  heading  west-northwest,  the  other  east- 

"Wrtheast;  which  has  the  right  of  \v:iv  f 

VIII. 

1.  R<'evo  the  miz/.en  topgallant  and  royal  bracen. 

2.  Cat,  fit,  and  set  up  topmast  rigjjing,  win'-rope. 

3.  How  do  yon  trim  yards  close-hunhd,  fresh  broezc?     Why? 

4.  Set  a  Jib,  blowing  fresh. 

5.  Riding  to  tide,  wind  aft,  get  under  way  from  the  starboard  anchor  and  stand  out 
<n!  the  port  tack. 

GNA 
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6.  Ci  Hiiut  diul  royal  ysnL*,  and  Imurl  tbc  gear. 

7.  B  I  l»  iiifMttnfT,  wHul  lioiUb^  outs  Uuading  we«t,  ibo  oilier  oast;  wliid 
the  rigUt  oi  waj  f 


IX. 


1.  Re^V«?  lUe  forp  ti>psriK   i>r.iri% 

^  Cut,  fit,  and  w^^t  m»  the  toiigallant  riggiD^,  wire-rope, 
li.  in  loustDg  *ails,  which  giuiket«  m'G  ca^t  ulT  llralT    WU)*  f 

4.  Take  iu  a  jib,  blowiug  fresh. 

5.  Ridirif;  to  the  tide  b>*  the  [Hirt  anchor,  wind  aft^  psi  ttxidttr  wftj*  and  tUol 
iM^fore  th«  wind. 

6.  8cnd  down  th**  topgallant  and  royal  yard». 
_  7.  StcamiTs  mrt;tiii^,  )h*ad  on  ;  what  i.^  the  rule  uf  the  roud  t4»  avolil  ooUbiimf 

t.  Hook  ou  and  hoist  a  cuiarter-boat  in  a  ftta-way. 

2.  Cut,  tU,  and  sfi  up  thc^  topgiiibmt  back  stays,  wire-ropff. 
X  lloMV  do  ycvn  ^r^t  tbo  main  tack  cIosd  dowof 
4.^  Sf^t  a  biWL'f  cjtnddin^-satl. 
5*  Hidin^i;  Ui^a^l  to  tide,  wind  two  poiuU  on  the  starboard  bow,  ^  nfite^wi 

•land  on  I  on  the  \mrt  tack. 

6,  S<?nd  tlown  thi'  topgallant  nia«»t«  at  soii* 

7*  AVhat  lighta  arts  carried  by  ttttiamiira  and  what  by  aailing-veflftin-s  ui   seat 
\\g}iU  art)  carried  by  veeMwls  at  anchor?    Blmu<(  ofHcer  of  the  d^ck  at  titglit.  ywi 
a  r«d  lt|;ht  two  {xnut^  en  tho  atarboard  bow  ;  what  dom  thtft  Lndiaaiet 
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\,  Nam«  nnd  dt's^rihe  tU«  priricipiU  qualities  sooght  in  a  ahip.  On  win 
doca  biioyanuy  dcpt^nd  f  Wbrit  is  the  centre  of  gravity  of  a  vessel  t  What 
tre  of  buoyancy  T 

2.  What  id  stability,  and  how  dopH  an  exocxis  of  it  affect  ft  tmmI  t    How  ii 
rug  inMur»d  ia  a  vcii.%<il  f    Explain  the  dlflferenoe  between  stUfoeiB  and  KtoiKUiiil 
vcaaid. 

3.  Wbat  H  the  trapezoidal  rale  f  What  arA  $imp»oQ*«  iifst  and  aoc^aod  mlaaf 
fint  tb4?  fortnnla  for  Sinipsou^s  si^oond  rule. 

4.  Give  tbo  rule  for  finding  how  far  a  given  «ing1e  weight  raoat  be  atiillaU  ii 
to  ahift  the  coiumon  centre  of  gravity  tbrongh  a  given  distance  in  the 
Wbat  are  tbo  plans  from  which  mea.9arement4  are  taken  to  tind  the  dbpt*oeaifl 
fitabitity  of  a  yeasel«  and  wbut  meaanremenbt  are  obtained  of  each  f 

£*.  How  ia  the  displaoemeot  of  a  vesaid  computed  f  How  is  the  oeatre 
detfiTmineil  f  What  ia  tlio  coelllciout  of  OnonosSf  and  what  la  Ita  nao  ia 
veeael  f    Dtv»cril>o  tbo  curve  of  displacement. 

6*  Dednc^  formnbiM  for  determining  the  centre  of  gravity  of  m  refia*! 
tea,  and  eiiplain  a  practical  method  of  making  the  calcrilatioot.    Wiml 
i^cntre  of  a  vi^agci  f 

7.  Explain  fniiy  wh^t  meaanreinenta  arf«  r«tqiitred^and  the  tnMboil  of 
registered  tonnage?  according  to  tho  U«it*«d  Slattm  touoagc-lawa.    How  6it> 
inioi»  tbr^  centre  of  effort  of  the  tails  of  a  ship  f 

8.  On  what  do^^  the  litnrt  of  «iafety  of  ahtpa  at  rcgarda  eapviflng  depondf 
the  cnr\'©  of  stahility  and  dt^cuas  it. 

♦>.  Name  and  explain  folly  the  di/fc^rent  llnea  n*m!  In  diwignlng  a  ahlp.  H«>w 
fintl  the  aagmcnt4Hl  anrfiico  of  a  >*hip  and  eotnp^to  itie  proUjitde  Api^ml  t 

10,  Stato  thw  pniici[ika  of  the  wnve-line  theory,  and  ^how  tUe  advaola|^i 
«itrncttng  a  ^hip  upon  it.  Given  the  lengtb  of  entranoe  and  niOt  coustr^el  II 
meat  fiivori»t»Ie  ft»  «pc»'d, 
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I^KPARTMEN-X    OB^    0R33:N--AJS"CIG    JL1S^T>    G-UiN'iN'ERY. 
ORDNANCE  AND  ARMOR. 

SEMI-ANNUAL  EXAMINATION. 

January,  1875.— Time  allowedjfour  hours, 

1.  Describe  fally  all  gun-metals ;  discuss  thoir  relative  values. 

2l  Discuss  laminated  and  solid  armor  with  reference  to  racking  and  punching. 

3.  Define  the  systems  of  rilling;  give  typos,  merits,  and  defects  of  each. 

4.  State  the  objects  of  rifling;  causes  of  drift,  long  range,  high  initial  velocity,  best 
form  of  projectile  for  range  and  for  penetration  under  different  conditions. 

5.  Explain  the  strains  due  to  rifling ;  examples.    What  is  the  best  form  of  groove  T 

6.  Describe  fully  manufacture,  rifling,  i)rojectile8,  &c.,  of  100-pounder  Parrott  rifle. 

7.  Explain  the  manufacture,  give  theory  of  construction,  and  discuss  the  merits  of  the 
VaviuMeur  gun. 

8.  Explain  the  manufacture,  theory  of  construction,  and  discuss  the  merits  of  the 
Woolwich  (Eraser)  gun.    Set  a  breech-sight  to  counteract  drift. 

9.  Describe  the  manufacture  of  the  Krupp  gun;  give  the  i)eculiarities  of  rifling,  pro- 
Jtotiles,  and  breech-closing  apparatus. 

10.  Give  the  theory  and  construction  of  the  Tarsons  proposed  converted  Xl-inch  rifle. 
Dwcribe  the  Reffye  projectile  and  breech-closing  apparatus ;  Whitworth  projectiles 
and  breech-closing  apparatus. 


MARINE-ENGINES. 

annual  examination. 

June  15,  1875. — Time  allowed j  four  hours- 

I. 

Sketch  an  indicator-diagram  from  a  cundensiug-ongino.    Describe  its  main  features, 

*Bd  explain  its  uses. 

II. 

Vfait  disadvantage  that  is  not  incurred  in  inland  wators,  attends  the  use  of  stean:- 
•oginw  at  sea  T    Describe  the  m<?ans  employed  to  countervail  this  disadvantage. 

III. 

Beseribe  any  apparatus  that  you  know  of,  by  which  the  admission  of  steam  to  the 
^lioder  is  suppressed  before  the  stroke  of  the  piston  is  completed,  and  explain  why 

soch  suppression  is  desirable. 

IV. 
Bcflcribe  the  compound  engine 

V. 

Compute  the  indicated  hor8e-p'>\ver  of  a  Hlo;im-(Mi;rir.e  from  Hie  follow  in^  data,  viz  : 
neia  unbalanctHl  pressure  upon  piston,  50  pounds;  back-pirssmc,  5  [rounds;  diameter 
af  piston,  60  inches  ;  stroke  of  piston,  'M  inchos  ;  doiihI«'  strsjkcs  of  online  per  minute, 
W;  nii'a»nrr  of  expansion,  2;  log  e  --  .iVX).     Give  tho  al).,oliili»  tr.r.iiinal  pressure. 

VI. 

Ejitiuatn  the  (piantity  of  \vat.'r  tliat  will  be  r.-^iuiioil  lor  c-(V;;ctiii;j;  (•0!nl«insativ)n  in 
the  case  cif  Question  V,  the  tenipei"at;;r<'  of  tlu'  W-i  d  bcin^  liO^  F.,  of  the  t?oa  lUP  r.,  iA 
the  steam  discharged  from  th»^  eylin<hT  251-  R,  tho  latent  heat  IV.^)  wuxV?^,  awA  \\% 
veij;ht  of  4inn  cubic  foot  of  the  Htotiin  nt  tcini'mnl  pressure  .0S15  p  »an;\. 
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VIL 

In  the  ca»(.M:f  Qaestlan  V,  wimt  tM?rot?titum  of  tho  whole  qtJiintity  otiH^aJ  q^ 
httvo  heea  sari>d  had  the  t*ngino  h^icn  cmployt^d  ou  Lake  Erie  iriii»tt!»c1  ufsit  i 

eoncentrAtJoD  at  sea,  c;  ?  At  LaIco  Eric.  «,. . 

VllL 

'  'is«tch  acid  describe  two  kmd6  of  apparatua  for  indlcatlno  of  firv«Hiife  lu  Ini! 
eODde&Hcrs^  explatuing  iboir  several  modcai  and  priaetpk'S  of  aciiou* 

IX. 

The  Diaxiiuuui  fipeed  nf  a  ^tCAnier  being  12  knots  when  ctruHUtuing  GO  Uma 
diem,  Cfinipulij  the  ^fxvil  and  the  diiily  cout»iiu)ptioo  of  fuel  with  vrhich  ahc  ma 
Si^O  aijleti  with  iiM»9t  rltHptitebt  coustimiti;;  r»UO  totiti  of  cuut. 

111  tb«  ca4«  of  Question  IX^  tbo  maximum  titfmhL*r  of  rovoluiiatm  of  the  rmmti 
Wing  70  per  nnntiti?,  conipttte  the  dip  of  thu  vcrvw  in  per  ceutuiiksof  its  9pc«il. 




NAVIGATION. 

AX!«CaL  ISXAXUtfATlOK. 

Jt'NK,  lfcT5.— T7i«e  aUowcthfte  kourt, 

TBKORT  or  XJlVlGATIOy. 

1,  [HhIul'«»  thf'  forniribis  for  compnting  the  grrat*r:irclQ  course  ami  <1 
two  pluc'iv«  on  ttii*  oarlh'a  surf;ure-,  j^iv«ii  by  tht^ir  latitudon  and  loti^tti 
tb«  forniiiluH  for  computiuf;  the  latitncU'  »Md  JonjLtitude  4if  fbiw  |;vinil  ci« 

2,  Deduce  the  forttiiituit  for  corn i>ii ling  the  latitude  at  ttva  from  an  ub. 
of  a  h*>avrn1y  body  off  the  meridian,  wb*^Q  you  have  given  theGreetiwi(*h  th 
time,  the  longitude  by  ol>Hi'rvation,  and  the  latitude  by  dead  reckoning* 

What  two  a^lvantagen  dotw  this  method  possess  oV4fr  tbo  veraiii  uictliod  i 
Itowditch's  Navigator  T 
Wuh  the  above  data^  when  doe»  this  method  fail  at  ae«? 

3,  State  the  optical  priucipk^  of  tlie  coniitructiou  of  a  Stfxt&nt.    Kxplaio 
f  Uftt  a  (M'lLtaut.,  using  in  the  operation  the  Bea-borisEon. 

4*  Deduce  Mil-  fof  tuuta  fcir  couiputing  by  the  sinn  the  bour-angl«  of  a  I 
aud  the  formula  for  tiitding  by  tlii^  eosioe  the  a/.iniutb  of  a  b*aveuly  i'  ni 

have  given  for  liotli  the  altitude  of  the  body  aud  the  CtroeQwicb  chrDtjifiiiHQr>li 
well  as  the  latitude  ami  longitude  of  the  oliHerver. 

When  the  latitude  ut  ^ea  in  uhrertHiTi,  when  Mhonld  tbf  obn*  rvation  fur  IoiD|til 
wiadf  J  and  what*  itt  that  time,  would  be  the  trHect  of  a  hiuall  error  to  tfas  ( 
^Itronometer-tinie  and  m  the  altitude  t 

6.  t^Kfdaln  how,  In  a  given  port*  you  would  rate    tbo  nhronom^iMf 
Greenwich  mean  time: 

Ut^  i>y  fcingle  altitudes  of  the  ftuu  ; 

id,  by  doutile  aUitudeJi  oMh»  »itu; 

:U\,  by  e*iual  altitude*  of  the  auri,  • 

Btatc  couiisely  all  that  a  careful  navigator  »liould  do  iu  racb  of  the  aImsy*  < 
obtain  the  beat  possible  riitiug. 

6.  Deduce  all  the  furmulua  nccrwary  for  eomputlug,  at  a  given  plafe,  t|i«  i 
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k  iJiistfuit  li^Ut-boiHc  wh^j'i  the  angli)  bctwoeu  tbt^  tsnn's  nvntfai  limb 
,  Use  rtght-Uousfl  it»  meiisured  with  a  apxtaiit.  aatl  the  local  monti  tim»  notrtrli  and, 
the   allitaitf  of  tho  ligbt-hxxHe  above    the  sea^boruuti  k    luoosurod   with  a 


JUXK,  11:^5,^ 2im«  alhu'ttd,  nine  hQitr$* 

,  Jtmo  18,  1*^5*  At  Boston  Ligbt*  llixsaichusettfl,  in  longitude  4*  43*  3^  W.  Ro* 
the  tixue  of  Ibe  p,  im  high  woler,  the  carrocUMJ  cstabliabtneot  Veing  11^  12**** 
liich  will  be  Ibo  hijjiicr,  this  or  the  a,  ui.  tide  of  tb«  liamc  civil  day  t 

Dt^em(>er  9,  1(^5.    Ilt^in^  At  sca,  iu  Intitiido  41-  IM)"  N.  bj  dejid  reckoning,  and  in 

^iudo  4^  '^0^°  43*  W.,  OH  brought  torvrard  from  the   morning  tinit-iight  of  the  snOi 

iftrved  with  a  sextant  the  altttnde  of  the  san*^  lowtir  limb,  23^  16'  W  ;  Index-oor- 

on  of  ftcxtsnt  -f  2'  20" ;  height  of  ey©  above  tb©  sea,  H  feet ;  watcb-time  of  ob- 

tilion,  lO**  29"»  33"  a.  m, ;  chronometer  —  watch^  4**  18«  13" ;  and  the  chronoioetor*| 

ction  on  Greenwich  mcan^time  -f  22^  29* ;  th«  latitndc  ia  required, 

I  a.  Jaly  30,  1675.     On  shore,  at  a  phice  in  latitndo  H    It  16  *  S.,  and  in  longitnde  11** 

^lli*  W.  of  Greenwich,  1  oliserved  LM[ual  Altitudes  of  tbo  aau  east  and  west  of  tba 

4iss,  With  a  Hevlaut  and  artitkiiil  horizon,  as  follows: 

[  A.  M.  wfttcb-tiinos  of  ob(ierv;aioQ  : 

S^  21'"  01 '.fi 

8    'it     58,0 
Ml- watch-timui  of  observation ; 

2^  40™  39-.5 
3    41     0^.5 
3  41    m.b 
^tl^sihe  altitudes  of  the  san^s  lower  limb  observed  : 

43*^  20' 

43    30 

43    40 

lUiea*  m.  observation,  compared  tbo  ebronometer  and  watch  as  follows : 

Chm.,    7^  Ifn  :*3«,5 

Wateh,  7«»  52«»  51K0 

inituT  the  p,  m-  obwrvations,  compartfd  n;:ain  as  follows  : 

Cliro.,   3"  53<«  32*  b 

Watt-h.l'*  3^'«  ll'.O 

Jit  each  net  of  observulionR,  Ibe  1»arometer  was  30.10  inches^  and  tbo  thermcimetor  70^, 
ttbe  indcx-eorrection  of  the  sextant -f*^  1^''*  Hoquirod  the  error  of  the  obroDom- 
r  on  Greenwich  mean  time. 

.  Jniit  13,  1675,    At  Annapolis,  Md.^  in  latUnde  33^  59'  N.,  and  in  longitude  ^  5" 
'  W.,  swung  ship  for  the  local  deviation  of  ber  sVindard  compass,  as  follows : 


Tiro«ji  of  ohftctiTft- 
tion. 

^5 
*5  ^ 

SlmQltuiraiu  b<MiriDg»— 

OnbMTd 

On  fttaoro. 

'III 

ni 

r"^ 

tHmt{M^fL 

iiuliUi, 

^-fii. 

h.  m. 

0      / 

if  30 

0  %i 

XNK. 

y.  50°  W. 

ItO^ 

9M 

9m 

KNK. 

X,  r».v  w. 

108  00 

0  40 

J)  4ii 

ESE. 

X.  r.7^  w. 

105  00 

0  34> 

f»^l 

SSK. 

N  (;i'>  w. 

nw  :io 

1©    « 

10    3 

vvsV. 

N.  m°  w. 

109  00 

10    7 

10    1 

K  5^-"  vr. 

104  (0 

10  14 

30  11 

W  V  \v. 

S,  S4^  W. 

li)«00 

1»S5 

10  1» 

asw. 

N-  50°  W. 

108  00 
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TliC  IhwdolJto  rpa<1,  when  iwinting  »1nn|;  the  zenvliue,  lf>0^.     R^qtiirt^il  the 

eviatioti  of  tht^  Bttitidnrtl  ctitiipns^s  for  the  sliip'A  head  on   tbe  gi%'eti  potnU.    If 

pruijiiioti^  l>>*  cbnrt,  w«b  9*-'  w«it4?rl>%  what  cnurao^  iti  ilcj^reea  nnd  tninnt^^^  iniut 

pt*d  hy  IhiB  Htandiinl  couipa^fl  to  iiiiikc  a  true  course  of  NNE.  ;  aIso  of  HNE.  f 

5.  JoGo  13,  1^5,  a.  m,    Latltuflo  a^l-   10'  10"  N.:  long^ititdc  ^  SO™  44'  E.    Baqi 
tho  local  apparent  tiiuo  vfheu  the  star  a  Ariolis  is  in  the  eaatcrn  horison^  aiul  it^  mm\ 
tude  wbrri  rmng, 

6.  Juoe  20,  lp7r>,  a.  ra»  Lonicitinlo  7^  M*^  46»  E,  Olworved  with  a  Hiixtant  tli« 
diau  aUitade  of  thv  nioon'^H  tipper  limb  35'^  W  *S0",  bearing  Sonth  ;  t*xe  18  fL^I 
tbo  wot45r,  ami  indi^x-corroctiuo  of  th«»  sextant  -j- 2'  20'\    Koqntrcd  the  latitndt* 

7.  Ftibruaiy  5»  1975.    Latitudt?  10-  20'  30"  8. ;  longitude  West.    In  tb«  momlat 
light,  obeened  with  a  gcxtant  the  altitude  of  Vcnua^  23-  l.V  20^' ;  wntch-titBu  of 

ervatton,  4^  48»  0^.5  a*  m. ;  chronoiaetcr^the  watch^  2*  39*»  17*;  cbronomi 
roetion  on  Grernwich  ini'aii  time,  —  23'"  03v5 ;  index -corrcctiou  of  sextnalt  +i' 
and  eye  19  feet  above  the  wat^r    Required  the  longitnde. 

H.  Dec«mbiir  Kt,  187r>.    Latitiide  34^  *M'  U"  8.;  longitude  1**  U***  I*  K, 
with  a  (M^xtant  the  angular  diatanco  of  the  snn't»  nearest  limb  from  the  vedticttJ 
a  ligbt-bouHe  in  the  tnie  horizon,  and  to  the  right  of  the  sun  43^  31'  20*'i  tXm  ioi 
nsoti^m  of  the  sextant  being  -f  2'  20"*    The  watch -time  of  the  obscnration  wi 
ZfJb  a.  m. ;  the  chronometer  niinu»  the  watch,  lU*'  54"*  17'.5;  and  the  th] 
correction  on  Greenwich  mean  time  --  ll™  32*.5. 

Required  the  tnte  alritnde  and  aztmntii  of  the  en o,  and  tbo  tni4i  aatomtkal 
lighrlionne.    If  the  variation  wag  5"  eadterly,  what  waa  lbt»  eorrecl  magiMye 
of  the  IigUt-bou«^f 

9.  April  15,  1H75*    At  nonn  took  departure  from  a  light-bong^  in  latttndo  4^ 
longitude  h^  15'  W,,  bearing  per  conjputM*  XNE*  and  10  miles  distant ;  the 
being  K.  and  the  local  dtriation  on  that  heading  f  point  westerly.    Variatloci  Ity 
Ij  points  westerly*    Thence  sailed : — 

•20  knots  0  finB,   SW.  byW.   Wind,  Sd.  and  Ed.   Lec<waj/l|  pts. 
22  knot*  0  fmii.   SSW.  Wind,  Bd.  and  Ed,    leeway,  1^  ptd, 

ir»knut»4  I'm!*,   W8W.  Wind,  Nd.  l^e-way,  U  pt«. 

10  knutu  0  fuis.   W.  by8.        Wind,  Xd.  Lee-way,  U  pts, 

•8  kmit»  4  ftm.   W»  Wind,  Xd.  Lee-woy,  U  pta. 

Ueqnin^d  the  latitude  and  longitude  and  the  ootine  and  di»ta&c«  mjul«  good 
the  light'houiie  to  this  pouition  by  dead  rcvkoning* 

10*  On  April  16,  1875,*obaerved,  with  a  tcxtant,  the  meridian  altitnda  of  ti 
lower  limb,  b*iP  lb'  10",  bearing  Sooth  :  the  eye  being  IH  feet  above  the  wator, 
indcx-eorreetion  of  the  sextant  -f-  ^'  20".    Hequired  the  latitude. 

On  April  16«  1^75,  about  9  a.  m.,  obticrved  with  a  sextant  the  altltmUi  of  tba 
lower  llmb»  37^  40'  00".    Ilie  watch-time  of  the  obscrration  waa  8**  43'* ;  thfi 
et>er  minus  the  watch,  'M"**  30' ;  and  the  chronometer-oorroction  on  Clroeowieli 
time,  +  10*'*  *2fi*\  the  eye  woa  H  feet  above  the  water,  and  the  iudex-corr«ctiott  of 
ftextant  -f  2' 20". 

At  the  same  ttine^  the  aiin^s  bearing,  p«5r  standard  ootiipus«  waa  S.  30^  H««  Ibe 
head  being  Xorth,     Variation  from  chart  17^^  westerly. 

B«qnired  the  longitude  at  noon,  and  the  local  obi^erved  dortatlon  of  the 
compuwi,  for  the  ship%  h«ad  at  North.    Hequired,  also»  tlia  dlteetion  atid  rate  |wr 
of  the  current. 

•  SUio  u»  numt  April  10,  rnnn  a.  va.  nmi^Aghlk 


Deviation,  i  94.I 
rieviation,  i  pl.1 
Deviation,  i*. 

D«vtatioa«  k  n^  ^1 
Deviation,  t  pi  ll 
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I>EP-A>RTME:N^r  OF  PHYSICS  AJNT>  CHKMISTRY. 
SOUND  AND  LIGHT. 

SEMI-AKNUAL  BXAMINATTON. 

January,  1875.— ITme  allowed^fite  hourr. 

1.  Upon  what  does  the  intensity  of  sound  depend  ?  Explain  the  causes  which  inffii- 
enee  the  intensity  of  sound. 

9.  Xlxplain  the  nndulatory  theory  of  li^ht,  and  give  some  of  the  facts  that  decided  \i\ 
&vor  of  this  theory. 

3.  ISxplain  the  phenomenon  of  single  refraction  according  to  the  unduhitory  theory. 

4.  Explain  the  manner  in  which  a  concave  mirror  forms  an  imago.  Alighted  candle 
tt  placed  in  front  of  a  spherical  mirror,  the  candle  being  perpendicular  to  the  axis  and 
hi  the  same  plane  with  it ;  find  how  the  image  moves  as  the  candle  burns. 

&>  Dedaec  and  discuss  the  formulas  for  spherical  mirrors.  The  flame  of  a  candle  2" 
in  height  is  placed  in  front  of  a  concave  mirror  of  3'  radius,  at  a  distance  of  10%*  find 
the  position  and  magnitude  of  the  image. 

6.  What  is  meant  by  the  critical  angle  of  a  substance  T    Show  under  what  conditions  - 
t  ny  of  Ught  which  has  been  refracted  at  one  face  of  a  prism  will  emerge  at  the  second 
face. 

7.  Explain  the  cause  of  the  dark  lines  of  the  solar  spectrum.  What  proof  have  we 
<^the  cause  of  these  lines  7    Under  what  conditions  are  these  linos  visible  7 

&  Explain  the  construction  ot  the  refracting  astronomical  telescope.  The  focal 
^gthof  the  object-glass  of  a  telescope  is  40'.53,  and  of  the  eye-piece  0''.52;  what  i4> 
thema^^Difying  power  of  the  telescope  7 

^'  Explain  the  phenomenon  of  diffraction  produced  by  parallel  rulings  on  glass. 

10.  What  do  you  understand  by  plane  polarization  of  light  7  How  is  a  raj'  polar- 
***d7   How  do  you  determine  whether  light  is  polarized  7 

11.  Find  the  magnifying  power  of  an  astronomical  telescope  whose  object-lens  has  a 
^"'cal  length  of  10'.27,  and  eye-piece  a  focal  length  of  0".5,  for  a  person  whose  distance 
•f  diatinct  vision  is  15". 

HEAT. 

ANNUAL   EXAMINATION. 

June,  1875. — Time  alloicedf  four  hours. 

1-  Change  into  centigrade  the  following  temperatures  Fahrenheit : — 

Melting-point  of  mercury — 40^ 

f     Meltin|5-poiiit  of  wax 15^^ 

Melting.p«)int  of  tin 44-2-' 

Intense  white  heat 9732'^ 

Hov  many  degrees  Fahrenheit  in  w^  et^iitigrade  7 

2.  The  French  unit  of  heat  is  the  ipiantity  of  heat  recinired  to  raiise  the  tomperatur  » 

\    ^'f  one  kilogramme  of  water  from  0-^  C.  to  l'^  C. ;  the  English  unit  is  the  <iiiantity  of  heat 

I    "Quired  to  raise  the  temperature  of  one  pound  avoirdupois  of  water  from  IW-  F.  to  40-> 

.    ^'    What  is  the  relation  between  the  two  units?     (One  kilo;;rarnine  =;^  *2/20in  pounds.) 

3.  What  lelation  exists  between  the  linear  and  cubical  coeflieients  of  expansion  of 

a  solid  f 

A  bar  of  metal  is  5.^5  metres  long  at  10  ■  (.'.,  and  5.r?S  metres  long  at  75-  C. ;  what 
is  the  coeflicient  of  expansion  of  the  metal  ? 

4.  Explain  the  nature  of  the  corre(tii>n  to  be  apjdii'd  to  th(^  baronietrif  h<ii;j;ht  for 
temperature.  Dednee  the  form  of  tlu?  convcticui  for  any  easf  wliere  II  is  the  bright  al 
t^  C.,  h  the  height  at  0-  C.,  and  d  and  d  tlie  di-nsities  <if  nierciuy  at  thrsc  two  tempera- 
tares,  respectively.  What  an-  the  n-dnc-Ml  lni;^hts  of  the  b:;ronu't'"r  observed  as  fol- 
lows ? — 

770niillinirtres  at— *J0    ('. 

7:W  inilliwrtvoH  r.t  —  10-  C. 
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6v  8Ute  the  lairs  of  fa^n  ia  detomtitied  by  expciimottt.    Wboi  ift  IaIcaI  I 

iltiat 

d  To  iletenDtne  the  latent  heat  of  fuaicm  <if  lead,  SCM)  grMntties  of  iDellfld  1 
fieniure  235P  C.)  wad  poar^  into  1850  gram iDe«  of  water  at  10-  C.    After  tJbo  I 
oooled*  tho  temperature  of  the  water  was  foaod  to  be  2(F.76  C.     Beqtiirod 
of  fnsion  of  lead,  tht!  epccifio  liei»l  of  lead  being  0,00314. 

7*  Explaiu  the  constructioD  and  une  of  Rc'^auli's  hygrometer. 

8.  Calculate  tbi3  weigh  I:  P  of  a  volume  V  of  titoiAt  air  who^e  hygroiiietrio 
and  tetii|>«rature  I ;  height  of  Uaitimeler  H ;  the  deuaity  of  »(|tieott«  va|tor  hKtt%  |  ( 
of  dry  ft  Jr. 

%  What  inOuonce  doea  the  tnoiatitire  in  the  atmoapbere  hare  tipon  the  teiii|i 
of  the  earth  T    Give  explanation. 

10.  DeAnc  apcriiSc  heat,  and  explain  how  the  specitlc  hfat  of  a  aolJd  ot  lt#inid  k$i 
temiined  by  the  inothod  of  mixtnres.    All  corrections  required. 

IL  A  ahcll  weighing  ttr*0  pounds  npou  &trikiug  the  8id»  of  a  ahip  haa  tia  vrl«*dtji 
miniabed  fn»rn  15(it)  U*  5U<)  fei^t  p^r  fiecond.    How  niueh  ht^iit  wilt  be  «I 
blow  f    To  wb;U  teiii{>L'ra!iire  wonid  the  fthL4l  be  r.at!»cd  if  it  n^eivea  ci 
Bp<M3tfic  bent  (d  iron  being  0.1*29^*3  f 

VL  Kxplmn  specific  heat  under  constant  preasure  and  aiiecifio  beat  aiMff^r « 
rolnmc. 

VX  Knowing  the  apecific  beat  of  air  under  consiaut  preeanre  and  und 
^oloitii*,  how  niaj  the  njecbaoieal  etiuivalt^ut  of  hrat  W  caloulaUHlT 
Rtfr  at  <F  weighs  1.29  ounotsfl,  and  the  ti(K*eitio  heat  of  air  under  ooUKt  ut  c 
aa  oontparod  with  an  oc[ual  weight  of  water. 


1>KPAHTM:KXT   of*   K^Or-ISH  STUIDIESS,  HIBXOttY» 

LAW. 

ANNUAL   KXAMIKATIOX. 

JirSE  11, 1875.— TKaie  a?Jetr«f»  /Ire  *^iiri, 

rStarted  ^*)  qucctlont  ate  altoniatlfw.1 
CONSrrTUTION  op  Tn»  tTNlTBO  STATIC 

^.  Ueacribo  the  proeeas  of  amendment. 

2l  With  whomreatii  thi^powor  of  impi^aehmentf  the  power  of  Irjing  list paaehg 
<if  chooaing  Sociator^f  of  eompi^llitig  the  attijt)dariei«  iif  titi^tnbeni  cif  i  !  ' 

•fault  of  a  quiinim?  of  H]»}HiititiMg  Jitdj;i*sf  of  de(ioiiig  the  iiiiiilnbtM 
of  niakiug  Ireatiea  of  )>eaee  f  of  deelaring  war  f 


I NTKB NATIONAL  LAW. 

3.  Dntitie  lutc-ruationfil  I^Jiw,  ami  ahow  upon  what  tiaam  (t  rreta* 
With  nbat  writi-r,  and  iit  what  time,  did  the  UMHlerti  a^fttetu  of  Iniernaljociat  1 

begin  t 

*3.  Ex  plain  aii^  two  of  (he  fallowing;  inunidpal  law,  oivtl  law,  eommoa  laWgi 
ute  Uw,  count  It  lit  totijil  law. 

Wtti^ii  are  furcigu  powera  Juatllled  in  reooguixmg  the  iudepetuleoce  of  a 
aiat4'  r 

4.  Slate  the  rule  of  law  aa  t4t  the  eoafiacmtiou  of  govemuietit  buuda  b«b]  tif  I 
enemy f  aitd  givo  Lhtt  reaaon  for  tt. 

What  waa  the  policy  of  the  Unitwl  stated  during  the  civil  warja  rvfrafil  U*  eoafi 
tion  of  enemy ^a  property  and  debte! 


i    rii«f- 

;   Xni-m: 

i»riiinMi. 

i     h<tllti;'ih*f: 

:  lit     ■■;l»»i 

m:  h  r»*)iiv 

w    :  1.  r 

M    iim:-:     ]t. 

EXAinKATIOK-lAJ'EIIS.    1S7-J  7»..  fifl 

*4.  I>«fiut  dnmicilt:.    What  i*'  tin  tt^T  ir  iiuiitirlit  * 

Wliax  w  ^ht•  tsfittct  ui  a  lureijrij  litmiuriit    ii.  iiiiif  u:  vn:        ~1  % 

IMJi  Mull  ill  ■  beliipcreuT  cniiiiTr;i      L    miiiii*ci  iii  iHtlii^ri^rfiii  i!i> 

jjAaeorTa]  cnniiZTY.] 

C  'ExpWic  vrhskt  ih  ineaiit  by  tin   Tfi'(»riii:i"i.  o:   in'Iui't-ririi:  *   ii 

M,mDd  ftbow  bow  it  ufitn*Tf-  tiit-  ruiuimuh  u:  Liit   {r"''('riiiii:ti>' 

liolt,  (^/  witL  otber  {n*vt!ninieiit«>. 

•kfftkrr  thit  in  tlif  ciuh^  cif  tht-  C.ii^rhar  niii-  Vir^ixiMK 

'*Sl  Expbiiu  tbi-  difi**.ri;iif«  iit'.rwmiij  [M»iii)iiiTiiii:f'  uiii.  Tirii'-:Miii.tti.'i.i  :>. 

Xxpilaiu  ibt-  riVHTiiif^iil  nl  Il(>^-t'i»IlLll:lTll]r^  i*-    liirsrH*   tll'':•t'^  III    iuttf.  i.m.  t.:  fti>i» 

^Xspiain  tb«-  jHwiTiiiL  tuk**ii  i«y  ^ll^  iruiMnc  ftTu^'f  n:  Liirnji*.  l:   Mh    f'.-:;*tM^iv  i'iti,i,^:-- 

■eecif  l-'74.  iu  rfrparc  Tf>  trffutiiieni  nj  iiiii'<;*iiiiiiUL;fii.:-« 
r  C  Exfilaiu  foDj*  uit  tbrm-  uf  liit  inliov  .im  ~ 
1.  BiaUiuirc-houdh. 
:L  KtgwXT}.,  f!iin»linit>iiT.  uik.  Imvuh^  . 

3.  Gtauf-xaJ  ikvemgi.. 

4.  BiU  of  Itodiup. 

5.  Ci^srrabHud. 

7.1&tate  in  fall  tbe  dwrLii'-Litu  Cruv  :  .  iif>  r:»  *.i.  ;■  u:  '.  ;  i~£:-i.  ;::  Ji....i  u^.-.jt  rf*.-ni  ji 
BNtnl  tbe  pi'iiBlTy  f-.ir — 

1.  Br<racb  i«f  bhickiidc.. 

2.  Carnrirc  MiDTrubkD-:. 

3.  Carri-JDg  fDt-ni^'s.  dis:ia:{b"s. 

•7.  Define  ji'»?tJiiBiiiT.  and  «.&!*■  titr  l.TLii-h": :••:.*. -"i  lijr  ',4^  a*  r.**  '•  i!^.  r  j  n  V.r.f- 
hod  and  iu  tb t  Ul ii*-d  Si kie?  j  :  i  }•' a c-»  :  ■ .  i  r^ ■} •'. : : y  [  :'t<i '. .  : 'i  rs, -i . .1' .  i* ; .  v  ;•  1 1 .0* ": ; 
(4)  person  i!^ 

8.  SUU:  ihe  proiiS'icTj*  of  \\it  I»  ■:'.jra:\L  •■>i  •*:■•  C  •:  .rr»s>  of  Pjiris  in  K^V.  \V]iAt 
djection  wa^  nr^ed  by  tLt  ULiH-d  Mii-e*  u*  liir  r-rsi  t«f  liifW-  piin*  :p:«  >  T  ^  iV.ai  n  ^ar.rij: 
to  privat«>erin;; ).    How  na*  iLe  olijrt  u-ii  ni<i  i!j  ihe  x*  ai  ol  InU  ? 

*S.  Iu  case  of  a  violation  of  xiru::.*!::  v  \\  oll-  WW.ziT^  v.i.  fn-m  whom  ilo  tl.o  ir.j.ircil 
puliea  seek  refiaration  ? 

Illnstrate  iu  tbe  ca**  of  the  FI'«ii'ia. 
'  9.  War  lK?tweeii  ibe  rniieni  Matr*  nu*:  Spaxj :  in  i-^n.ir,ni-.«i  of  tho  V.  S  Sto;nuir 
Dictator,  cmising  in  the  We?t  Indit-s,  you  i;*il  in  ^;th  a  dmt  of  rn^ncji  moiobitnt 
Vewels,  under  convoy  of  a  Krtntb  niaij-of-war:  tho  o««u;ni:»i'.dtT  of  tbo  Ullrr  divUn^s 
on  his  word  of  honor  that  llier<^  is  no  brra'h  nf  uonirility  tonn«'rlod  wiih  iho  \i>\;»j:o. 
»nd  rcqneHtM  you  to  waive  the  ritjht  of  M-nn  li.  H«»  statics  his  iniiMiUon  of  m;ikn)>;  a 
rorcible  resistance  it  bis  leqiiest  i.s  coi  comjiliod  \\uh.  (,X,  H.— No  inaix  wiJh  liiinoo 
Ui  this  subject.] 

Later,  3'ou  capture  a  bark  owi:<d  in  Kio,  :inil  en^n^^oil  in  oarrxin;:  oontr:ib:ind  lo 
^vana.  Hhe  \h  taken  into  pt>rt  and  i-nudi-niui'il  on  that  ^M'oun«l.  It  appi  :)is  ihiit  nho 
iras ori;;ina1Iy  an  American  v«»».sel.  bnr  (a|»tnitMl  oarly  in  tho  wnv  by  tht»  spaniNh.  ron 
lenined  as  enemy's  proiwrty,  and  st»M  to  tlio  finn  in  Kio.  I'hr  on^uia)  o\x  ni«r  pulN 
n  a  claim.     How  i.s  it  to  be  det'ided  ? 

10.  Some  time  after,  yon  speak  ami  se.irrh  two  vossrls,  bitth  Anirrir.in.  anil   tViuliiitt 
•etween  New  York  and  Havana,  oih-  a  brij:  nndor  a  lirmso  iVoni  Ww  Spajn-h  ^;ii\riii 
lent,  tbe  other  a  bark  nn<h*r  a  licniiso  from  the  Ih-partinent  ol' Slate  o(  iho  rniiiMl 
tates.     What-  wonUl  yon  do  f 

I-Jiter,  yon  find  a  third  vessel,  a  nontral,  liri'nsed  like  tlir  la**!,  ImmiihI   loi    Uaxana 
'oni  Halifax,  having  on  bnard  cavalry  .saddles  and  ntiitoiiiis.  which  Ihrnxxnn  •»!'  llm 
lip  \h  wMidin*;  as  a  part  of  the  eai«;o,  alon;:  with  otlu-r  iniTehamliHc  l)rlon:;ini:  In  him 
ilf  and  other  partie?*.     ( 'onscqiHrme.s  ? 
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CADET-ENGINEERS. 


FIRST  eLA^§* 

STEAM-ENGI^'ERY. 

A  N  X  U  A  L   EX  AM  IN  ATION » 

Junk  1875. — Tme  alJoweri.four  konr^n 
r*StWTed  qncirtlaiiB  Tn«y  be  »til«ititul«a  for  »ny  otlietv  ©itecpUiig  VI  imd  TII.J 

L 

Define  <liaplactimeni-tounn};e  autl  biirtleu- tonnage.    State  liow  thvy  compahi  \u  n*vi 
flteauierfi,  and  in  which  of  them  the  weights  of  uiachiuory  and  fuel  are  ioclutludt 

IL 

According  to  tbe  wave4fiie  theory^  what  «bould  he  the  lengths  of  ihta  fore  and  th 
mfter  bodies  of  a  vessel  for  a  speed  of  18  koots  an  bottr  f    What  h  the  natorcs  of  1 
carves,  aod  Low  are  they  constructed  f 

in. 

D«firio  the  terms  wetted  surface  and  augmented  snrface.    Calculate  ihe>  quatiUtii 
from  the  following  data : 

Mean  aq  11  Area  of  alnea  of  ^eatoet  obli<|uity 0*25^ 

Mean  of  the  fourth  powers  of  the  same  ,.- ..-.---. ^(MKXS 

Length  of  load-water  line - 3C>4  fei 

Length  of  mean  innnersed  girth .,.       40  f« 

IV, 

Calcnlate  the  L  II.  P.  for  a  vessel  whoae  angmented  dtirfaoe  is  tliat  of  Que&tton  tllg 
for  a  Bpoed  of  Id  knots  an  honr.     Datum :  co-eflicient  of  propnlsion,  20,000, 

V. 

Find  tlie  diani^torof  tbi^  cylinders  of  a  pnir  of  condensing  non-com  pound  •»«(! 
of  4000  I.  H.  V.  of  4  feet  stroke  of  pi.itou,  with  total  clearance  of  t^  %*  of  rh«  i»pa 
displacement  per  stroke  j  the  revolutions,  55  per  itiinnte;  hoiler*presstiro,  DO.IIH  punnd 
per  sqnaro  inch,  by  gauge  ;  cnt-otl"  at  :U  inchi'8  from  beginning  of  stroke ;  couiprv^wiiil 
at  5  inches  before  end  of  stroke  ;  vacuo ni,  24  inches  j  barometer^  30  inche>t.    Give  a!»i>  ^ 
the  width  of  the  steam-ports  of  the  cylinders,  their  kMigtb  boiuL'  51  inches. 

VI. 

In  the  cose  of  Quoeiion  T,  it  is  de«(ir<id  to  cnt  oflt  the  steam  at  ^  the  stroke  from  tli 
beginning,  the  steam-opening  to  commence  when  the  piston  is  |  inch  frt»m  ' 
of  stroke ;    ex.huust-closnre  to  take  place  when  the  piston  is  5  inches  from  i 
stroke.     Give  the  steam  and  exbanst  lap  ;  the  travel  of  valve  ;  the  steam  aud  the  n* 
haoat  lead  opening,  when  the  crank  is  at  the  dead-points.    Give  all  re^nU^  In  in 

VIL 

In  th«)  ease  of  Qnesifons  V  and  YI,  a  Mayer's  expansion- valve  is  to  he  appl{**f1^  I 

cut  off  from  ^  Us  I  the  stroke.    At  lea^t  rat©  of  e:cpansion,  the  blocks  to  h*  r% 

and  at  greatest  rate  of  expan&Wu,  10^  inches  apart*    The  grtnUest  distant 
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•f  main  and  cut-off  valvoA,  in  tlio  direction  of  and  during;  their  respcctiTe 
its,  to  be  4 1  inches.    Give  the  least  width  of  each  expnnftiou-blocki  and  the 
the  expansion-valve  in  inches,  and  show,  by  the  Zenner  diaf^ram,  its  imsition 
Ls  anffalar  advance. 

VIII. 

he  area  of  feathering  paddles  for  a  vessel  having  13,000  square  feet  auf^mented 
coefficient  of  friction,  .0036 ;  slip  of  wheel,  20  p^  of  8pee<l  of  ship ;  paddles 
in  still  water. 

he  diameter  of  a  screw  for  the  same  vessel ;  circumference  to  be  double  the 
liameter  of  the  hub  one-fourth  that  of  the  screw  ;  apparent  slip  20  ^^  of  bimhuI 
1 ;  working  in  water  that  moves  with  the  vessel  at  one-tenth  of  the  vessel's 

IX. 

the  thickness  of  a  cylindrical  boiler-shell  10  feet  in  diameter,  double-rivete<], 
engines  of  Question  V,  the  factor  of  safety  bein;^  6. 

ilso  the  grate-surface,  the  beating-surface,  and  th«»  calorimeter,  in  square  feet 
number  of  the  boilers. 

X. 

the  condensiug-surface  of  the  engines  of  Question  V  in  square  feet,  the  diam- 
the  circulating  (doubU^-aoting)  pump,  the  stroke  being  that  of  tlie  steam-pis- 
mptsraturc  injection,  85-  ;  discharge,  115 - :  exhaust  steam,  215^  ;  hot  well,  125°. 

*XI. 
h  and  describe  tlie  lending  features  of  four  typi's  of  serew-propellcrs  in  com 

XII. 
h  and  explain  an  ejcctor-eoudenser. 

ANNUAL  KXAMl.VATION. 

Jl'NE  12,  lf?75. — Time  alhicetlffirt'  hours. 

I. 

hat  thcrmometric  scale  may  the  laws  of  the  ]>henoniena  which  dep<md  upon 
itare  be  most  simply  expressed  7  State  what  iixed  point,  other  than  the  stand- 
its  of  ordinary  scales,  pertains  to  it.    Give  ibrmula  and  explain  notation. 

II. 

the  weight  of  air,  in  pounds,  tlint  will  be  required  for  the  combustion  of  1(K»0 
of  coal,  composed  of  C,  0.j:j7  ;  H,  0.05 ;  and  O,  o.Ol.  Give  the  per  centum  of  fuel 
in  an  engine  each  horse-power  of  which  costs  two  ponnds  of  tliis  C(»al. 

III. 
msityofthe  water offPoint  Lookout  being.;,  and  tlie  coneentratiiui  of  the  water 

im-lannch  boiler  .  *,  what  per  contuni  of  the  whole  quantity  of  water  pumped 

boiler  should  be  withdrawn  to  preserve  this  ratio  of  densities* .'  Give  the  loss 
1  in  per  conluin  of  the  fuel  utilizeil.  Data:  Feed-water, 70  F. ;  steam, 311^' ; 
eat,  ^J^:*  . 

IV. 

the  case  of  Question  III.  Iieat  in  the  water  blown  out  should  \h}  iuqiarted  to  the 
^er,  raising  its  temperature  to  100^  T.,  how  much  would  the  loss  by  blowing 
5edT 
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V. 

A  WTcmglii-irori  lub«  litui  a  lengili  of  6  feel,  exierntil  diurnet^  of  3  itietieft,  Ihid 
of  metal  Va  inch.  Give  tUo  mtio  that  vttW  exist  bt^tweeii  the  rcai»taii(M>#  U  fvtU^ 
oollapsing  and  to  burstiiif;,  the  tenaile  fitrongth  bt*iug  50,000  pouuda  [wr  sc|iiiir»id 

VL 

Calculal*^  tliu  dtametor  ofu  i»h:ifl;  for  a  pair  of  c*>ridrijHHi^  en^tu*'%  < 
[  «t)d  4K  iijcbcA  stroke  of  piston  ;  cmuksnct  at  W\  iiud  th«  luaximnm 
I  ^oge  50  |>oiiuiI»  paraquaro  inch. 

DiAcuss  tht!  coinparativf'  incritA  of  long  nnd  of  short  stroke;  enginut^  snd  lt| 
'  -trhjr  the  liiilcr  arc  eommonlj  employed  in  nAval  dcrew-sicfuners, 

VIIL 
Dojcribe  the  two  coninion  types  of  componnd  cugiucs,  pointing  out  in  wbifr] 

actron  la  dtifereut  from  t but  of  comnioD  n on -compound  enginea. 

IX. 

Skot4.*h  diagrams  illnetrating  the  action  of  steam  in  compound  engine*  of  twoc; 
Ldi£Ci«  ^working  upon  the  same  crauk-ahaft^  bni  through  aqmnUi)  Lratik^:  :iih1  nor 
it  vera. 

X. 

A  vecfiel  can  Bt«am  E  knots  an  hour  on  20  tuna  of  coal  a  day ;  what  la  tli*  gf«^ 
speed  at  which  iibe  can  make  a  pnaaage  of  '2^500  inilea,  uuOor  steatu  al<m«^  wilU 
ions  of  coal  f    Give  alao  the  consmnption  of  coal  per  diem* 


m 
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CHKMI8TRY. 

SKMl-AKKtlAl.   K3t  A  M  IN  ATlt>N\ 

J. i^ LAKY,  1*?76. —  'Hme  allowed^  fiix  hour§. 


1 

tirataiiiri 


^ 


tb«  three  laws  which  define  the  molecular  condition  uf  a  gaa. 

It.  Writo  the  varion«»  rcJW3tion»  by  which  carbon  dioxide  ia  formed.  Iltiirataiifl 
of  it  at  1&^.5  C.  and  74  cubic  metres  will  bo  obtained  from  600  grammai  of  m4 
carbonate  T  Give  the  calculation  in  full,  and  explain  each  fit«p«  What  aretfaal 
obara4!t4jri«tics  of  thi!»  gai^t  f 

3.  Under  what  coudittun^  d)»09  the  energy  of  eombantion  take  the  fertn  of  tifh 
of  mechanical  force  f    JliuAtriite  by  timb-light  and  by  gunpowder. 

4*  What  la  meant  by  the  valence  of  an  atom  T  Give  the  formulas  of  fnor  4l| 
iMraipoaiidB  which  indicate  iho  valence  of  the  atoms  of  chlorine^  oxygen,  ttiirogtai 
OArboii,  reapeettvely,  and  state  what  mtians  we  have  for  verifying  the  foraalMgl 

5*  Butyric  acid  and  acetic  ether  have  the  same  porcent-igo  eotniio-*!!  'h§  I 

Tapor  density;  how  doe<)  tbo  chemist  explain  thi3  ditTjrencc  in  thnlr  [<  I 

do  you  call  snch  bmlicH  f 

G.  UitAoe  the  terniii  alcolmlf  glycol »  fat  acid,  acid  salt,  and  banlcitj  of  aa  i 
give  (^xampbi%  of  i^ch.    Show  by  typical  forcDola»  the  couatitntloD  of  Mi  i 
glyct^l ;  glycerine, 

7.  What  peculiar  prop{>ritu3  adnpt  coat  (carbon)  to  it4»  nae  fta  fuel  f    Btala  ' 
liOW  and  whence  ii«  tnhfrent  energy  let  derived* 

^  Detcribo  the  procennes  for  preparing  caat  iron ;  wrottght  Iron ;  atei»l  lif  mmli 
iion;  Ble©!  by  Eteeaemer's  proccsa* 

9.  State  what  part  carbon  protoxide  playa  in  meiaUttrgj.  0«jiGrilNi  witat  dii 
take  plucc  in  the  candlivnamc,  and  state  what  conditional  muat  oUtala  wli€Q  Wl 
to  increase  the  light,  and  vi  hen  we  wish  to  increaHo  the  heal. 
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10.  Name  tbe  Bubstances  represented  by  encb  of  tbo  following  forninla:  H  H,  O  O, 
H  a,  H,  0,  Hs  N,  C  H4,  N  O,  C  0„  S  0,v  H  N  O3,  H.2  S  O4,  K  H  O,  Ca  H,  Oa,  Na  CI,  Ca  CI9, 
Kif,a04,  KNO3. 

11.  Write  a  reaction  by  which  aunuonia  can  bo  obtained.  What  is  ammonium t 
What  elements  are  closely  allied  to  it  ?  Show  what  reasons  we  have  for  jrrouping  them 
together. 

HEAT. 

8EMI-  AN  X  UAL   EXAM  IN  ATIOX. 

January  26,  1875. — Time  alloiveilf  five  hours. 

1.  If  a  copper  bar  is  3.5  metres  long  at  15°  F.,  what  will  be  its  length  at  40^  C,  the 
wefflcient  of  linear  expansion  by  the  centigrade  scale  being  .000017  ? 
How  may  the  coefficient  ofapi>arent  expansion  of  mercnry  be  dct-ermiued  f 
&  Id  correcting  the  barometric  height  for  temperature,  is  the  coefficient  of  real  or 
ipparcut  expansion  of  mercury  used  ?    A  barometer  stands  at  T.W  millimetres  at  18°  C; 
^^it  ia  itff  corrected  readini;,  the  coefficient  of  expansion  of  mercury  being  .0001795 1 
^  W'hat  is  tbe  influence  of  pressure  on  the  melting-point  f    Describe  the  Carr6  ap- 
jnxatua  for  making  ice. 

^'  ^Vhat  is  the  weight  of  4  litres  of  dry  air  at  20'^  C,  and  pressure  745  millimetres, 
the  de^-.poiut  being  10°  C.  and  the  tension  of  aqueous  vapor  at  10^  C.  being  9.165  milli- 
metrccf  7 

^'  W'hat  are  Dalton's  laws  concerning  the  mixture  of  gaso;)  and  vapors  ? 

What  common  phenomena  show  that  the  atmosphere  may  contain  aqueous  vapor 
whea  the  temperature  of  the  air  is  below  0°  C.  ? 

WUut  relation  exists  between  the  radiating  and  absorbing  powers  of  a  botly  ?  What 
■olMts^^ee  will  transmit  nearly  all  luminous  and  non-luminous  rays  ?  What  substance 
will  Cut  off  the  luminous  rays  and  transmit  the  non-luminous?  What  substance  will 
catoQ:'  tjje  non-luminous  and  transmit  the  luminous? 

7.  ]3<Mluce  the  corrected  formula  fordetermiuiug  specific  heat  by  the  method  of  mix- 
tnrea. 

8.  A  piece  of  metal  weighing  200  grammes  is  heated  to  100'^  C,  and  then  placed  in  450 
gra"^*»ie8  of  water  of  15°  C.  The  temperature  of  water  and  metal  becomes  18-  C,  and 
the  Water-equivalent  of  the  apparatus  is  5  grammes.  What  is  the  spccitic  heat  of  the 
metal? 

9*  What  will  be  the  temperature  of  a  mixture  of  60  kilogrammes  of  iron  of  75°  C.  and 
10 kilogrammes  of  mercurv  of  25-  C,  the  spccilic  heat  of  iron  being  .11  and  of  mercury 

W«  If  two  cannon-balls  of  unyielding  metal  weighing  200  pounds  each,  dying  in  op- 
posite directions,  with  velocities  of  (iOO  feet  jicr  second,  meet  in  the  air,  what  will  ho 
theamonut  of  heat  developed  by  the  concussion,  and  through  how  many  (legrecs  will 
the  teiDi>erature  of  the  balls  be  raised,  the  specilic  heat  of  the  metal  being  .115  f 

CHEMICAL  ANALYSIS  (QUALITATIVE). 

ANN  UAL    KXAMINATK  ►N. 

Junk,  H7.'>. —  Tinw  allotnd,  fire  Irmrs. 

1.  Hi  S  is  passed  through  differejit  solutions  with  the  following  n'sult:  (1)  15right- 
yellow  precipitate;  (2)  Dull-red  i)rrcipitate  at  first,  afterward  turning  to  black* 
(;i)  At  tirst, a  white  i)rccipitate;  finally,  whi-n  .saturat<Ml  with  M-^  S,  it  was  hhick.  The 
precipitates  were  obtained  iu  an  acid  solution  and  were  found  to  be  insoluble  in 
•ninionium  sulphydrate.    What  do  the  preci^iitatcs  indicate  ? 

2.  Given  a  substance  for  analysis  in  the  dry  way:  Metallic  lustie,  dull  steel-gray 
color;  easily  crumbled;  inclosed  tube  melts  and  metallic-looking  sublimate  foinis  in 
globalea  on  tube;  by  rubbing  with  a  win*,  these  are  brought  together;  slight  residuo 
on  button,  which  is  red-brown  when  hot  and  yellow  when  cold;  heated  on  charcoal 
jD  oxidizing  flame,  a  portion  volatilizes  and  an  iucrustatiou  \h  oHauw^d)  ^\\\^\\  \^ 
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fimnge-yrllow  i^iion  hot  aad  yollow  when  cold  ;  fiame  reaction,  palo^blotfu 
etnnof'!!  arc  present  f    How  would  yon  got  it.  ioto  ftuliitioQ  t 

3.  Given  a  soltitiou  of  Cu  Clt  i&i^d  2q  S  Oa^  to  prov^e  the  preaence  of  lKllll^ 


4.  In  idtmtifyitig  a  miliBtaace,  is  it  npee«sftry  to  obtain  it  in  tho  el^mvniatfi 
iion  t    8Uow  hy  illustrattotis  whtit  is  the  case. 

5.  Write  a  plnti  npoti  which  the  acids  tun,  with  bat  few  oxoeptloiui,  bn  > 
Give  the  special  tc4»tA  in  the  casoa  of  the  excoption», 

6.  Describe  the  two  mcthoda  for  the  scpamtion  of  the  members  of  cImm  III*  I 
the  piiDciplo  upon  which  each  depends.   Which  would  yoii  employ  in  practice f 

7.  How  cnn  the  «i1ver  in  a  solntiou  containtog  copper  be  cotnplett^ly  «cpiinite4l 
Ihi^  copper  f   I'pon  what  doe«  the  reparation  depend  f  What  is  the  biw  which  ^ 
the  furmation  of  a  itrecipitate  in  a  Holutiou  7 

6.  Give  the  members  of  the  IV-  rla^  with  the  claa«  reagent.    What  is  t 
tiou  of  tbe  precipitate  f    What  other  Rubstaucrn  are  liable  Ut  bo  thrown  < 
i«epanvting  the  members  of  thi«  c\an»^  why  should  the  mixture  Iwi  allow r<l  la  t 
dixt.>d(ing  the  preoipitat**  with  H?  Cs  C^  f    Wbat  iufereiicoi*  may  b(i  drawn  , 
color  of  the  original  preinpitato  t 

9.  Given  a  solution  containing  the  membem  of  the  VI.  and  VII.  eh 
and  detenuine.    Why  do  you  not  look  for  tbo  rest  of  class  Vll.  io  the  Altfmt*  i 
Mg.  precipicatef    Give  tbo  rnuctious  takiu;;  place, 

ID.  Do  tine  rea^entt  clans  rea^eut,  precipitate,  precipitatiii  auparanlMKt  Uqaid,  i 
lion*  filtrate,  and  filten 

QtMLlTATlVK   ANALYSIS  ( PKACmCAl.). 

Eacli  ittudeut  was  given  one  of  the  following  anhstancea  Inr  aaalyvia : 

BUvof  coin. 

Braat  (boiler  tabo). 

Type  me^al. 

Tin  amalgam. 

Si>ft  solder. 

Nickel  coin* 

India  and  ChUr  aalpetre. 

Ailoy  Zn  -f  Ph. 

Cubic  saltpetre  and  salt. 

ELKCTKICITY  AND  MAGNETISM. 

AXNUAL  lIXAMIXATiON. 

JCNE,  1(?75. — Time  aUow€d,Jit^e  h^nn, 

1.  Suppose  two  Leyden  Jars  in  every  respect  alike,  with  their  «nn»r  eoatini;«  (ai 
trical  oonnection,  are  chargfMl  negatively,  the  outer  coating*  iK^-ing  at  Ibe  fPotMiti 
Ibe  earth.  If  ouc  of  the  jars  bo  now  insulat«d«  and  the  potential  of  it«  outer  < 
raised  by  adding  a  punitive  charge,  what  changes  will  take  place  f 

12,  Electrical  potential  is  one  factor  of  energy.    What  is  the  otitic  fiietart 
there  be  electro-motive  force  without  difference  of  potential  f 

3.  What  is  the  electrical  capacity  of  a  itlatii  16  e«ntimotrrs  in  diamHrr  and  I  < 
miiires  from  a  parrtllel  UQiuHulated  plate  T     What  i^  tlio  qitautity  of  < 

luto  nnita  on  this  plate  if  the  puteutial  is  6  f     Wliat  if  mica  be  um^<! 

4.  What  is  nioaut  by  the  sfieciftc  indnctivo  capacity  of  a  dideetriet    Of  wl 
portanoe  is  thipi  in  tttlt^graphy  7 

5.  What  isthu  detluitioii  of  unit  of  curieiit  tu  tha  «'tectro»magnotbi  a^cisi  f 

6.  Explain  tbi^  fonnalaC  =  ^\^  tail  <». 

7.  If  I^  Mt  and  T  rcprrseut  fundami^ntal  uuir^i  of  lengttt,  uia^^  and  cinii%i 
ibo  di>riv<*il  magni'tir  nnitji? 
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Bl  ^What  is  the  ratio  between  the  electro-magnetic  and  electro- static  units  of  quantity 
setro-tDotive  force,  and  resistance  t 

O.  What  is  an  expression  for  the  couple  tending  to  turn  a  magnet  suspended  in  a 
agnetio  field  at  right  angles  to  the  lines  of  force  f  Define  intensity  of  magnetization 
I B  magnet. 

10.  What  arrangement  of  48  cells  will  produce  the  strongest  current  through  a  tele- 
^ph-wlre  of  25  ohms  resistance  T  The  dimensions  of  the  cells  are  £ .  M .  F  =  1  volt 
nd  B  =  2  ohms.  What  will  bo  the  strength  of  current  measured  in  farads  per  second 
prodaced  by  this  arrangement  T 

U.  If  a  constant  difference  of  potential  of  12  volts  be  maintained  between  A  and  B, 
jwUeh  are  Joined  by  three  wires  in  multiple  arcs  of  4,  18,  and  20  ohms  resistauce,  re- 
j^eetively,  what  will  be  the  total  current  (lowing  from  A  to  H,  and  what  proportion 
viUfiow  throngh  each  wire  f 

'■  12.  What  is  the  resistance  of  a  galvanometer  if  a  slinut  of  82  ohms  resistance  reduces 
bitstensibility  lOO-foldf 

^   13.  Prove  the  theory  of  the  Whcatstone  bridge  by  Kirclikoff^s  laws. 
y    14.  Upon  what  does  the  speed  of  signaling  through  a  cable  depend  7 

16w  Give  amethod  for  locating  a  fault  in  a  telegraph-line. 

16.  If  one  electro-msgnetic  unit  of  current  will  decompose  .00002  gramme  of  water, 
y  kow  iDOch  copper  per  hour  should  a  battery  of  16  cells  arranged  in  series  deposit  t    The 
lions  of  the  cells  are  as  follows :    E .  M .  F:=  1  volt  and  the  internal  resistance  2 
The  external  resistance  is  6  ohms. 

PRACTICAL  KXERCUSR  IN  TlIK  LABORATORY. 

I.  Determine  with  this  gold-leaf  electroscope  and  a  piece  of  sealing-wax  whether 
lUt  brass  globe  is  positively  or  negatively  electrified. 

1  Fasten  an  arrow  on  this  wire,  which  connects  the  plates  of  this  Grove*s  battery, 
bdiotting  the  direction  in  which  the  current  flows. 

3.  Hold  the  wire  near  this  magnetic  needle  so  that  the  marked  end  of  the  needle 
Ul  torn  toward  this  block  under  the  influence  of  the  current. 

i  A  current  flowing  into  this  galvanometer,  as  indicated  by  the  arrow,  deflects  the 
iKodle  as  the  hands  of  a  watch  move.  Move  this  coil  toward  this  magnet  so  that  the 
indnced  cnrreot  shall  produce  a  deflection  in  the  same  direction. 

6.  Wurk  the  Carr<S  dieleotrical  machine,  and  explain  its  action. 
6^  Describe  the  action  of  the  Clarke  magneto-electrical  machine. 

7.  Describe  the  construction  and  action  of  the  Farmer  d3'namo-cIectrical  machine, 
tbe  key-board,  and  fuses. 

8.  Describe  the  astatic  galvanometer* 

9.  Measure  the  internal  resistance  of  this  battery. 

iO.  Measure  the  resistance  of  this  wire  by  the  WheatHtonc-bridge  method. 

II.  Illustrate  with  these  coils  the  attraction  and  repulsion  of  parallel  currents. 
12.  Work  and  describe  the  action  of  the  inductorium. 


SECOND  CLA8S. 

RTEAM-ENlJINKin'. 

A  N  N  U  A I .   K  X  A  M I N  AT  ION. 

Jtnk  11,  1^75. —  Time  aUowaJf  firt  hours. 

I.  Given  :  len;;th  of  stroko,  48 inches;  initial  ]>r.»-*sun?  t>f  8toam,'i.i  pounds  por  square 
inch,  per  gaugw  ;  vacuum,  25  inclx^s  ;  cut-olF,  I^J  inoht-H  from  theconinionecinent  of  the 
itroke.     Required  the  mean  pressure;  mean  unbalanced  pressure;  t«;rininal  vrefta\it«\ 
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Staif,  Acaderoit*.,  H. 

Steam-enpinery,  Con  mo  in,  .'ii 

Steam-enginery,  oxaniinatiim-paperH,  DO,  1>5. 


Snmmary,  26. 

Sarreying,  Conme  in,  52. 

Swimming,  Instrnction  in,  51. 

TacticH,  Course  in,  naval  and  infantrf ,  51. 

Tncticn,  examination-papers,  infantry,  T6. 

Tactics,  examination-papers,  naval,  73. 

Text-books.  51, 52, 53, 54, 56. 

Theory  of  equations,  examination-] 
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Trigonometry,  Course  in,  53. 
j  Trigonometry,  examination-papem,  69,  69. 

Visitors,  Board  of.  6. 
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Aatronemy,  examination-paper,  77. 
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Caknlnt,  examination-papers,  78, 70. 
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43. 
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roll,  36. 

Fonrth  class,  Cadet-Engineers,  36. 
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roll,  38. 
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Geography,  Examination  for  admission  ii^  41, 45, 
46,49. 

Greometry,  Coarse  in,  53. 

Greometry,  Examination  for  admission  in,  Cadet- 
Engineers,  49. 

Geometry,  examination-paper,  61. 

Geometry,  Analytical,  examination-papers,  70. 

Graduating  class,  rblative  standing,  Cadet-Mid- 
shipmen, 13. 

Graduating  class,  relative  standing,  Cadet-Engi- 
neers, iM. 

Grammar,  Examination  for  admission  in,  41, 44, 46, 
49. 

Gunnery,  Coarse  in,  51. 

Gunnery,  examination-papers,  76, 83. 

Gymnastics,  Instruction  in,  5L 
I  Heat,  examination-papers,  87, 93. 

Historical  sketch,  5. 

History,  Coarse  in,  53. 

History,  exanuaation-papers,  63,  63. 

Japan,  Students  from,  36. 

Law,  Course  in,  53. 

Law,  examination-paper,  88. 

Light  and  sound,  examination-papers,  87. 

Machine  construction,  examination-paper,  96. 

Marioe  eugioos,  examination-papers,  83. 

Marine  garrison,  Officers  of,  10. 

Mates,  10. 

Mechanics,  Course  in,  53. 

Mechanics,  examination-papers.  78,  79. 

Merit-rolls,  Explanation  of,  31. 

Mortar- practice,  51. 

Natural  philosophy,  Examination  for  admission 
in,  .'SO. 

Naval  architetiture.  oramination-paper,  82. 

Navigation,  Course  in,  52. 

Navigation,  examination-paper,  84. 

Officers  of  the  Naval  Academy,  8. 

Officers  Doi  attached  to  the  Academic  Staff;  10. 

Ordnance  instructions,  examination-paper.  67. 

Physics.  Course  in,  53. 

Programme  of  studies,  Cadet-MidHhipmnn,  55. 

Programme  of  studies,  Cadet-Engineers,  56. 
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UNITKO  STATES  NAVAi.  ACAD  LIMY." 


The  United  Statps  Kavnl  Aciidetny  was  founded  in  1^45.  by  Hon*  Gcorg< 
Secretary  of  the  Navy,  in  tht?  administration  of  President  James  K»  Polk, 
mally  opened  October  10,  of  that  year,  under  tbe  nanje  of  tbe  Naral  SchooU  with  Coiu- 
mander  P'ranklin  Buchanan  as  Superintendent,    It  was  placed  at  Annapolb,  Md..  «m 
the  laud  occupied  l»y  Fort  Severn,  which  was  given  «p  by  the  War  I>epartment  foe 
the  purpoae.    The  course  waB  fixed  at  l3ve  years,  of  which  ibe  6r?it  and  last  only  wf>tw 
spent  at  the  School^  the  intervening  tbr^e  bv^ing  passed  at  sea.    This  »rTHngeii)«*nt  «»§ 
not  strictly  adhered  to,  the  exigencies  of  the  service  making  it  neceasaryt  t 
casef,  to  ftborten  tbe  period  of  study.    In  January,  1846,  four  monthn  after  the  ^  ; 
of  the  School,  the  students  consift-t-ed  of  tiC  Midshipmen,  of  the  date  of  1^40,  who  Ttpw 
preparing  for  tbe  examination  for  promotion;   Hi  of  tbe  date  of  1^41,  who  v:t'Tv  f» 
remain  until  dratted  for  service  at  sea;  and  7  Acting  Midi^hipmen,  appoints 
September  of  the  previous  year.    The  Midshipmen  of  the  date  of  1^0  were  lh».  .--. . 
graduate,  finishing  their  limited  course  in  July,  lic'46,  and  they  were  followed  in  onlcr 
by  the  subsefimmt  dates,  until  tho  re-organi/ation  of  the  Sehoob  in  Ir^al. 

In  September,  l^A9,  a  Board  was  appointi-d  to  revise  the  plan  and  regulation* of  j 
Kaval  Schoob    The  Hoard  was  composed  of  the  following  otficera: 

Commodore  William  li.  Shnhrick, 

Commander  Franklin  Buchanan, 

Commander  Samuel  t\  DnPoot, 

Commander  George  P,  Upshufi 

Surgeon  W.  S.  W.  Ruechenberger, 

Professor  William  Cbanveuet, 

Captain  Henry  Brewerton,  IT.  S.  A. 
Tbe  plan  reported  by  the  Board  was  approved,  and  went  into  operation  July  T, 
The  new  organization  provided  for  a  cours^e  of  seven  years,  the  tir^t  two 
at  the  School  ami  tbe  three  intiiiuediate  years  at  sea.    The  School  was  [ 
the  ftupervisiou  of  the  Bureau  of  Ordnance  and   Hydrography,  and  its  natue  ' 
changed  to  the  United  States  Xaval  Academy,    The  corps  of  professors  was  eiila 
the  course  was  extended^  and  the  system  of  separate  departments,  with  exeon^ 
heads,  was  fully  adopted.    It  was  provided  that  a  Board  of  Visitors  sbpntd  ntak« 
annual  inspection  of  the  Academy,  and  report  upon  its  condition  to  the  Secretary  ♦kf I 
Navy,    A  suitable  vessel  was  attached  to  the  Academy  a^i  a  practiee-shipi  ftBdf 
annual  practic^-cmises  were  begun. 

After  the  system  had  been  in  operation  a  year  new  chnngcs  were  propo^ul,  nnd] 
recommendations  of  the  Academic  Board  on  the  »ut>ject  were  referred  to  the  W<m 
Examiners  of  tbe  year  ie51|  composed  of  the  following  ol^cera: 

Com  mod  or  f^  David  Conner, 

Captain  Samuel  L,  Breese, 

Comm under  C.  K.  Strlbling^ 

Commander  A,  Bigelow, 

Commander  Franklin  Buchanan, 

Lieutenant  Thomas  T,  Craven. 
The  change  recommended  by  the  Board  of  Examiners,  and  adopted  by  tb^ 
XM^n^conMftftcd  mainly  in  leaving  out  tbe  renuirt^ment  of  tbre<?  years  of  s«aH 
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tbe  middle  of  Ibe  course,  thus  inakiug  tbe  four  years  of  study  consecutive.  The  prac- 
tu*e-cruit»e8  supplieil  tbe  place  of  tbe  oniltted  sea-service,  aud  ^ave  better  opportunities 
of  trniuiug.  Tbe  cbaiigo  went  into  operation  in  Novendier,  L-^Gl,  together  with  other 
iiuproveiueuts  reeoui mended  by  the  Board.  Tbe  system  has  continued,  witli  slight 
niodiHcatious,  to  the  present  time.  Tbe  first  class  to  receive  tbe  benelit  of  it  was  that 
vbich  entered  in  lf^5l.  Six  members  of  this  class  c<mii)leted  tbe  course  in  three  years, 
and  graduated  in  June,  l?*r)4  ;  tbe  rest  of  tbe  class  followed  in  l^r)5. 

lu  May,  IsCl,  on  tbe  outbreak  of  tbe  war,  the  Academy  was  removed  to  Newport, 
R.  I.  The  three  upper  classes  were  detached  aud  ordered  to  sea,  and  tbe  remaining 
Acting  Midshipmen  were  quartered  in  tbe  Atlantic  Hounc  and  on  board  tbe  Frigate 
Constitution.  In  September.  l^Sijo,  tbe  Academy  was  moved  back  to  Annapolis,  where 
it  bns  since  remained. 

When  the  Bureau  of  Navigation  was  established,  July  5.  1j?C*2,  the  Academy  was 
placed  under  its  supervision :  March  1,  lr*67,  it  was  placed  under  tbe  direct  care  and 
Mipervisiouof  tbe  Navy  Department;  tbe  administrative  routine  aud  tiuancial  manage- 
ment being  still  conducted  through  tbe  Bureau.  On  tbe  Utb  of  March,  l"?r»9,  all  ollicial 
connection  with  tbe  Bureau  came  to  an  end. 

Tbe  term  of  tbe  academic  course  was  changed  by  law,  March  3,  1S7:5,  from  four  to 
«x  years.  Tbe  change  took  etfect  with  the  class  which  entered  in  tbe  following  sum- 
mer. 

Ill  1860,  a  class  of  Acting  Tbir<l  Assistant  Engineers  was  ordered  to  the  Academy  for 
iu»truction.  The  course  embraced  the  subjects  of  steam-engineering,  irou-manufact- 
nre.  chemistry,  and  mechanics,  and  practical  exercises  with  tbe  steam-engine  and  in 
thi-uiacbine-sbop.  This  class  graduated  in  June,  l^Or?,  together  with  two  Cadet-Engi- 
^*^T^  who  had  entered  the  Academy  in  l^GT.  After  an  interval  of  four  years,  in  Octo- 
W.  l?71,  a  new  class  of  Cadet-Engineers  was  admitted.  This  class  followed  a  two 
yj-aiV  course,  somewhat  more  extended  than  that  of  tbe  class  of  IHjS,  au<l  graduated 
>u  1*T:?.  In  l!f72  and  1'!'73,  new  classes  were  admitted,  the  first  of  which  left  tbe 
A<:adeniy  in  l'?74  and  the  second  in  l-ifT.").  By  an  act  of  Congress  approved  February 
''^<.  1*74.  tbe  course  of  instruction  for  Cadet-Engineers  was  made  four  years,  instead  of 
^«":  and  tbe  new  provision  was  Hrst  applied  to  tbe  class  entering  tbe  A<'ailemy  in  the 
,V--;ir  1*74. 

Tbere  are  now  three  classes  of  Cadet-Eujxineers  at  tbe  Academy:  tlu"  second,  which 
entered  in  1>74  under  tbe  new  law:  and  tbe  third  and  fonrtb,  admitted  in  1*^75  and 
3**0,  respectively. 
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l^       20      CAl>KT.Mirj5iHIPMEN,  THIRD  CLASS — RELAIIVE  STAM'TV'^U 
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CADET-MIDSHIPMEX,  FOURTH   CLASS.  21 

CADET  MIDSrriPMEX. 
roitrth  cht^s — l'J4  Mi'mhtrH. 


Xatue.  <t:iTr. 


lUtr-.l 

Ago  at  (lato 
of  aiimi«- 

ai«ii,i^-.;«'ii. 

Yri*.    Mof*. 


.\u.  Alli€rt  Amzuerman Nf-w  Jit-i  y Jur.p  il. '.-Tfi  If.  11 

'Lilip  Koiin«evill« Sfjit.  11. 1-7*.  17  i» 

4.  H^tTM^  BarllQg&cdie Mirliitian Jui:«-2-J.  1'7«:  13  I 

.\  HrBTj- B*<kwHli (Ht.    :j.i"7fi  15'  4 

.  Trmiuii  Pn^ltric Srpt.  ii».  l-7f.  15  ^ 

Tc»bn  Bc^llaojj      F!ori«l.a S«-pt.  15. 1?7.".  M  7 

r.  Otrar  II«rnry ()r«^;;iin Tiinf  21. 1^7f«  Ifi  *• 

r.  Franiis  Lfvais Viririnia Sept.  H.  1.-75  !«  4 

•Ti.  Jf.lin  Bai»ti*te Di-law.iii' S-pt.  la.  l*7i;  17  li» 

V^lf-y  Eraj*tn9 IIIiDoi^ St-pt.  11.  l-'7fi  17  I 

J<ilin  Cr.iij" Pennj-ylvania S^-ja.  20.  l'-75  H"  I 

Lnt  Clarte Ohio Tun*- 21.  l-7rt  17  1«> 

■»-rV»?rt Klirnle  I^laiiil Sfjit.  15.  Ir75  H»  7 

••'•rj;?' Pr*-tr>n VirL'inia Srpt.  11.  Ir7fi  15  H 

Thotnaj  Li'wifl Mi.H-nnri Tnuo  If*.  1-7.'.  17  r 

,.  rn»nV  ^r^lrti T»xas Sept.  11. 1-75  17 

tl.  Fivd*Tick  Koland lUiuoi-* Iuih- il.  lii7C.  17  ?» 

.  LMwanl - Si-pt.  1-.  Ir7«  n:  H 

Edmnod  DeTftoiag NrwYnrk. S.pt.  11.  ]?76  17  7 

Jarart  Stf^llHl         TrniiPSHi-e Snpt.  11.1-75  17  i! 

Samuel                Marylami Juno  14.  l?7rt  r,  A 

Ifiiward  B«sry Krmu<ky  S*'pt.  11. 1'r75  17  11 

.•b.^rli** Viriiuia Jiin«* -21, 1?7»".  16  ■? 

.r-winJacnh   Ala])atua .<i'pt.  II.  l*7fi  14  7 

Ilii#lQlphu«Bntt«« lUiunis TtiUHai.1-75  17  r* 

<  DavM  CiUrb^rti  liniilrirk S-pt.  11. 1-76  17  .*> 

A1*Wt  S^timiAliiiiPi  Illinois Sept.  11. 1^7»'.  17  S! 

r.i'il  Kyram Nt-w  T«»rk  S«-pt.  13. 1-75  Ifi  4 

R.ih'Tt  Jolm   Iinliaua S-pt.  l,i.  1?75  17  " 

".» n  H-lliilav    Mi->*OTiri .Tnnel4,lr7fi  1»:  r* 

Manloiioii-h X-w  York Tnii*'21.  Ir7fi  17  7 

•Iwjn  lV»ir MlAHOuri Juii»*  14.  l-7fi  17  -' 

•.ilm='y  II'»iK» DJHtrictof  Oilniiihia..   Sopt.  11. 1^76  15  7 

T;.-i-.Mlor«^  Oililm At  lar:;o Jmio  19. 1-75  li;  <» 

I.  .I'..ii<-pb  M'-irrill T«.-\aH Inn.- 14.  l*7f:  15  5 

1.  (J.-nrj:- Linf'uln I«iwa riiiif  r.».  l-7r.  It;  I 

'■hill'*-*  An;:u!»Tin N»'w  Hainp'iliiro Jiine21.1-7rt  lii  '■* 

r.\:::»- r.i!*.i  tnn Vrkan-^t*   Tnv.«' 1.*  1-75  17  11 

ll-riinn  «i-org** Olii.i S.-j.t.  Ir.  l*7r.  17 

.  L  ,ii!«    Stpt.  11.  Krt  15  « 

.■  II<.i-ton Oct.      llr'.t)  15  7 

p   Will.i.';i  H«-iiry Oft.    10.  1?7»;  U>  4 

U'.K^vii  L'K-y TiiiM'2'M-7r.  H".  11 

:.iri:..ii;:  K-im-inl KIi.hI..  l-l:4niJ    S«Mt.  11.  ]-:»".  15  'I 

■v:.  n^.r-i:;«W-:iiM <..ii'I»  Cir-ilnia June  1?.  1-75  V  1 

n-nrv  Mir7''»'- nl,:.i Inm*  31.  1^75  li".  5 

i»-.  A:::s-:i  I)' f'T'l Ii.'liaTM    June  21.  l?7r.  17  -» 

r.  Kolifir  l':.rp.irrt N.wYcik T-ii>.^  21.  l-7«;  V  11 

Kil-vaM  W.-t. T.!:ij.-«-.«' J-ii -^  Jl.  l-7«:  !•  I 


•>•> 


CADET-MID6iiirMEK,  FOirRTIi    CLAS-S, 


K»fu.v 


Fr*nkiii>,  TbmuajL  Btber *... 

GftflnQil,  Johu  ftpuUw^ood -.*. 

G«orgi?.  Charltn  Pt!««t«e 

GlUiAMi  DoiiocU 

Gmjr.  Jwmr« .......««».. 

GrvtUalu,  T^tUUaa  Albert ...«.*«r 

Bae'scki,  FriDCt*  Jny 

HaUivn,  Ilcury  (Ali^ill • * 

HaIdh.  Koti«rt  T^Xvr  ..« «.....*....... 

BMk»<U.  rtirtcT  U^rld .....I... 

HiUAorj,  At«'^AQ4ri' Rit4!>bl9    .......,....•• 

Ii*riuotid,  Kilpir  Bmufcml  Wil*oa.. 

HIU.  CbnttcA  Hom^r 

llotttif  Nil,  P&ti  Ick  WltlUm 

HuiK^£«',  Aifiiur  Rol»rrt*i*ii 

llniitqoii,  Fii^'Aiilnfri  , 

Irrio^.  W«Ahlu^'ju »«.»«. 

Jftckioti,  Sxtuti«l  L«»Itof » , 

jooeft,  Hcory  George. ..^..^....». 

Juutm.  Uichi^Td .....««,*.^.*i.,. 

Klmbftll.  E'lirjin)  Tvumt  ....* 

Li0p«r«  Edvv  Ar^U  Fiyft«ouv — 

LlDtWjTf  Joliti  Hniintrd •«..•,.,....- 

UjibUDfrJ,  JftltiMEUw'ud «,... 

lUttb^TTt,  Tbiiiiiu  n^ary  ...»...*... 

U*j^.  Auisti«iii»  Ke«klrk...P *....,... 

liiorr,  Jahti  Rletf.jr ..«^....« 

Morgan,  fitokrtf 

Miiir«  WUUam  Ckr|t«ut«r  Peudletoo  ..... 

MuiTftj.  Jauiet  B4^^D■^d^. 

KMh,  Edwin  With*. . 

XiWAtk,  All*«?ri  Parker 

NottOa,  LtlUAll  8|»oo»«:i- - . 

Orlo|iji,  Uis  Anloii 

P«rk«,  TbomAt  Alojvtat 

P»r««>Q«,  AribiirC*rlt4ja..... 

P«tt««r«au,  Sam  act  JLchnatit^  Wainwrlitlit . 

Perklfin,  Cou  Uarr«Al 

P«f  ry.  G wrji«?  Erb«*c  ,..«... 

PcftT.  J«bu  Adstut. 

P1jfljp«,  S«ir> 

Portrr.Jnhu  Pryor  ^.- ••..«,.., 

B«Attifn%  Xr^rk  Mi:I>i^UAld • 

ElcbnHictu.  W»U<^rG»te% ^,, 

Robin vjn,  WiUixiui  UaiiMlf 

lEodjUPr^.  Gnr  Geijrtffl 

Ilodttiiii,  IHfli 


Teaatniieo  . 


North  Ciirgllna 

lUlooin ,.,. 

fndUu*,. . 

us^rlrnniJi 

.       fict  *jf  roTituilfift  ,, 


UfcbUAti 

AtUrK«.., ,..., 

Vlfgiiii*, 

WtM^ot*«Lii  .^^•••••••.. 

Krw  Turk  .«•••. .^•.•. 

MbfilMlpin .*.. 

T<txM»  

yew  Tori 
irirgiiiU 

Obto. , 

»w  Jersey 

Soutb  Cnriilltia .... 

PeuntiylvaoU 

PeXLiL&5lt'KJilii ......... 

MAft«*cbu«etU 

P«?&ti«jtrstti«  -..-.♦.. 
lowa^... ....... ....... 


OWo 

ArlCAQM*...... 

Eifttiatck^ 
ytfr  Vott 
Olilo 

IddlAtifl 

Vvnuotit 

ArViuiiAA 

WwtVirtfiilU. 


tUmois   ..... 
KAOJimii 

Ttu^ 


AdtitlMUrtb» 


Scjit  15, 
Junv  21. 1 
July    1, 
Jan*  %h  1 

«lu&«  IK  I 
tj^llt.  ISS.  1 

Jilbtt  ^  I 

.Srpi  ii^  I 
s-^jit.  it.  I 
Jttti^  ft. 

drpi  11  J 
8*pt  R1 
Jonii  m, 
Jane  at  I 
Hept.  l^  1 
Sept.  14, 
Svpt.  11^  1 
Jane  U  1 
Jiin«  t»  I 
Jilfie  U. 

Jtui«$L,] 

S«pt.  It  1 

Oct     a.1 

Jtitit  II.  I 
luit»  at  1 
Sept  R  t 


I  Jita*  SI,  im 
'  JiutaSl,lFW 

I  jk^pc  It  ti^ 

Ia<l4.  It  U^ 


lt»Micb(Ltett« ,«..... 

Dl«tHet  (rf  ColiiatiU..  j  tutv  ^  i--i 

|«*pt«i,ifm 

KMituckv 


m 


II 


CADET-ENQINEERS — GRADUATING    CLASS   OF   187C.  23 

CADETMIIISHIPMEN. 
Fourth  class — 1*24  memherif — CoutiuutMl. 

ut  adiiiii*- 


Naiuf. 


a(Uiit5*.«iou. 


Vra.    MiM. 


chcr.  Joseph  Uantll ton IN-Dusylvania Iiiui;  il,  l.-^w  17  !) 

.  William  TTort bio jj^ton Marylauil Si-pi.  li.  leTtJ  17  » 

William  Edwin Oliio S*'i»t.  11.  !-:•'.  n;  ii 

Licfaanl  Hamilton Minm-sota ruurOl.  l?:i'.  17  ii 

rilliam  Sowdeu IVuu*ylvauiu .Jii!i»»  *Jl.  Ir7i? :  17  H 

n.  Edward.  J r . .  .Tuut-ai.  l.-7«i  i:»  tt 

ff,  Emlle  Arthnr  Von Mi.-wonii July  31.  l?:.'i  17  11 

John.jr Ivt*«tncky Tun.   15.  l'?7fi  17  11 

er,  Herbert  Wemple Loiiiaiana  S«'j)t.  11.  Irl^i  17  1 

•on,  Edwanl  Clinton iVnusylvauia Si-jit.  13. 1.r7:i  ^  17  4 

D,  William .Juii»r  21.  If7ri  ■  1.')  :i 

;z<T,  Lewis  Sayro XewYurk .N*iit.  13.  l.-7i;  1,')  :l 

ZebalonBaird XorthCaroliiia rum- •*-!.  l''7ri  h)  o 

'i-ancU  Richardaou Miiwls.-jippi    Iiim- 'A  l^-^'i  HI  11 

L>,  John  ThomOA Virginia Jiini*  14,  lr<7«;  17  10 

9:  John  Sproatou ^ Juu«« -Jl.  l'*7«;  Ii  11 

irrorffe  Ernest Xew  York Sept.  Ii,  l-*ti  H  r> 

•Id,  Jcase  George Alabama St-pt.  11.  Ir7«  U\  10 

trll,  Samnel  Elmer Sonth  Carolina Juiif  21,  l':f7G  l.'»  7 

ames  Frederick Iowa S.rpl.  11.  l-7ii  17  3 

Q son,  Benjamin  Harris Mississippi S'jit.  11.  l?7rt  17  A 

iiK>n, Samnel  Hill XorthCaiolina Strpt.  11.  Irf7»i  17  10 

,  Henry  Braid X«.-w  JiTsvy Si-pt.  11,  W7I'.  Ifi  7 

^berper,  William  Henry Illinois St i»f.  12.  If*7fi ,  17  7 

JamesEdward Alabama S-pl.  11.  l-7fi  17-  11 

ngtun,  Thoma.-) Jum»  I'J,  l-7»i  IC  7 

.SilasHaynes Mirbi^ran .Ihik*  Or.  1-70  17  10 


CADET-EN(;iNEEKS 


Xgf  III  I  »r<li.'ri'f  iiniif  III—    ,;  S«':i-mT- 

diitH  ...     c  ■  ^»**-  >u 

o!:;Omi«-  i-          "=       -             |  prartice- 

.     I).M.-  of          siMij.  I         .^      ^  _.        .i  «»l'il"»- 
adiiiis.-^iiiii. 


.iiiug.  WiJiaiu  lJ.iti.-\ N'  w    V«<r;» 

♦ri-'.  nt'iiry  Ilii.k.-..   X- -.n    V-iik... 

I,  KnlK-rt  Iij*:'r!nili I'- :i:.-,\lv.i:...i 


'M.i.iTr.i 

1. 

2 

•J 

.1.     1 

2 

2  .-r> 

3 

9 

n,t.  1   1-7  J 

l- 

(J 

1 

1     'J 

1 

1   -«j 

:> 

» 

•i.M.  1-Vj 

.r, 

'J 

:i 

■-•      T 

:} 

:{    :«-. 

:i 

9 

^^BI^V              CiDET-EKOINEERS RELATIVE    STANDTXn 

1 

CIJIET-EXGINKERS 

SfCOHd  c2a«*^16  memhcrt. 

If 

i 

Age  at 

date 

Ot^artkrigiirtt' 

111— 

i     ** 

ofadroU- 

,       a     1     1 

^    Dai<^  of 

BlOO* 

Ntnuf- 

1 

« 

Vi 

1 

i 

J 

1 

5    |»p,^=    ^^ 

*,^ 

i 

Bitfllrtt,  FrAJjk  WiJU4m 

Hicbigaa....    Ckt.l.m4 

19 

,  i . :  .  ■ . 

0 

BJ«g,  FTeJenrk  ChorJc* 

Miiiawin CH:t.tlfT4 

It 

r. 

*4 

Ball.  Qoold  Hoyt '^*.." 

P«&&«jlTa&ia,  Oct.l.l6T4 

IB 

4                         ■    - 

vJ     : 

» 

Bard.  Gcorgp  Eli ,,-.......,... 

MiBtAclina«IU  Oe|.  1. 1  ^i 

17 

f.                         14 

149    1 

1ft 
U 

Cf^ilry.  Mortluief  Elwyn 

3feir  Tork«... 

Oct.  1. 1874 

SO 

t 

Dunpwi.  Horace  GrwJcy 

Iflwa. 

e 

0»g«,  Hiytrift!  

Itlehigaa r)«i.t.sefTi 

Id 

I 

10 

Gov,  JobQ  Loudoa 

Indiana Oci,l,m4 

18 

4 

7 

Gritta,  Hf Anri  StftDUJaoi...... 

riTgtofa uctl*l?:4 

IT 

0  I  0.  1#  u 

n 

Botlii,  IraHeUoa* 

EtBtii4jky.....  Oetl,l$74 

ta 

«llll  1  - 

u 

iTFff,  Hfut-T  King 

MJwnr1,...,J0ct.l.l?T4 

li 

$  »0|l3    i   D   1 

111    L 

a 

MoElfor.  Georpe  TTIglitmAit , . 

Michigan,....  Ocl.  1,1^4 

It 

6     5'  d  It   It  -I 

m  1    i 

•a 

Bchell.  Franklin  Jacob,..,.. 

P^Diitylrania  *  Oct  L  im 

n 

13^^ 

•1 

ftpangler,  Harrj  Wilioa.  -  - 

P*jtin*jl  vmilii     Oct,  1, 1^4 

le 

•     1^. 

.    , 

14 

Wight.  Chark*  L<*li« 

HafiMC^^ufetc*  Oci.  1,  IF7I 

tl 

1    1311 

■•  *i 

tl 

Wilmei-.  JoMFpfa  Rlsi^gold 

Marirland <>t-l,l8T4 

f                         > 

30 

10  n  i: 

1 

1 

CADET-EXGINEERS — RELATIVE   STANDING. 


25 


CADET-EXGIXKERS. 
Third  ( ?ajt* — S**  memhirt. 


A20  ut     Onler  of  nurlt 


Sea-ner- 


Xaiue. 


sr 

19 
5 

a 

i 

25 


16    Acktr.  £•!  w^inl  O  Connor    

">    Aoijau.  Jiibn  WfuK-y 

Bakrr.  J«  .bii  IIu war«l 

Barfb.ilow,  Frank  Lnruutte... 

Bt-Duett,  Frauk  Marion 

E*Tinutr>n,  Martin 

liowl*'.*.  FraiiciA  Tiffany 

BoT«r*.  Fr«:ilfric  Clay 

^    BmiD,  Henjamin  Chamber!!. . 

Ij   Ciirr,  Clarence  Alfrf-«1 

^   Carter.  TboniaH  Frtf«leric 

I?    CrycitT.  Jtkbn  UlvMes 

S    El*?rfer.  narry  Smith 

'1    Oatewood*  Bichard 

1    llurri?ii»n,  Htrury  Fillmore- 

'    II«>,;an.  Thomafi  Joseph 

'■    Hunt.  Andrew  Murray 

J     Irtbri(t»-r,  liichnni  Thornton.. 

'    LubW'.  Charles  Bethel 

•'    McFarland,  Walter  Martin 

!     Mri  cier.  I  ►avid  I.^aiab 

:     Xoell.  Mirhuel  Daniel 

N'irtun.  UaroM  Percival 

.S.»li:^lmrj-.  Ge<»r;;e  Kobert 

Siribner.  EtlwarU  Il«?r«chell . . 

.Smith,  William  Strother 

T.I li  Oft.  Charloj*  Gratiot 

Y.itn;ill. Joliu  IIei»bnru 


Pa . . . 

Ma-4H 

K.I... 

(.►hio.. 

Mi«b  . 

Ohio.. 

N.J  .. 

X.J  . 

Pa.... 

Ky  ... 

N.  Y. 

Inwa. 

Va... 

Mil  .. 

Ga.... 

In.l.. 

Tonn 

Pa-... 

D.C  . 

Va... 

Pa . . . 

X.  Y. 

Mi»ft 

Mas.s 

Va... 

Va... 

D.C  . 


(hit 

f<.t' 

in 

— 

£ 

vice  in- 

Date  rf  ail 

ailiiii^- 
»iou. 

5 
I 

7i 

M 

n 

1 

1 

5 

prae 
8hi| 

a 
c 
7; 

mission. 

i 

X 

i 

.<e].t.  15.  ItT:. 

17 

4 

lt< 

2^ 

e 

7 

52 

2 

20 

S«i»t.U..lr7' 

in 

i» 

1-J 

U 

6 

15 

125 

8 

20 

Sept.  17..  1=::. 

1- 

0 

ai. 

!.-> 

22 

20 

75 

2 

2rt 

Si-pt.  ir.,  i--7:> 

le 

H 

•J  I 

in 

17 

24 

71 

2 

2»> 

Oit.    1. 1?:4 

17 

r, 

:. 

17 

3 

12 

217 

2 

2<) 

Sept.  i\  is::i 

17 

10 

•j-j 

24 

21 

1? 

114 

2 

20 

Sipt.  i:».  1^:0 

ir. 

11 

4 

4 

4 

10 

5ti 

2 

20 

Sept.  15,1  j?::. 

17 

7 

•J4 

1» 

2.'> 

2ti 

94 

2 

20 

Sept.  15,1^7:' 

17 

1 

€ 

11 

14 

14 

93 

2 

2i» 

Sept.  1."..  Iir75 

ID 

1 

15 

12 

lil 

2!) 

50 

9 

•Jrt 

Oct.     l.lr'73 

•21 

0 

2r? 

2fi 

.  -*t' 

17 

41 

2  ' 

20 

Oct.      1.  Ic74 

10- 

c 

17 

2H 

13 

10 

157 

2 

•-i> 

Oct.      1.  Ic74 

1<* 

3 

n 

e 

11 

4 

l&J 

2 

£0 

Sfpt.  Ifi.  i>7:» 

15 

11 

1 

1 

1 

13 

70 

S 

2i> 

Oct.      1.1  r74 

IH 

'.) 

13 

13 

9 

If* 

91 

2 

2«> 

Oct.      1.  1?7J 

It 

10 

1-5 

15 

12 

2 

111 

2 

SO 

Sept.  15.  liVo 

16 

■J 

10 

« 

7 

9 

96 

2 

20 

Sept.l5. 1J='75 

1? 

3 

2« 

21 

20 

22 

262 

2 

20 

S<'pt.  15.  187.-) 

Is 

3 

7 

IS 

14 

4 

91 

,    2 

20 

Sept.  1.-).  lf?7.'i 

h". 

1 

0 

2 

S 

20 

62 

1    9 

20 

Sept.  ir*.  1t75 

in 

1 

20 

26 

19 

23 

207 

1    2 

20 

Sfpt.  If).  1p7."i 

17 

5 

3 

10 

4 

^ 

143 

!    2 

20 

Oct.      1.1'^74 

le 

10 

13 

14 

is 

1 

dO 

1     2 

20 

Oct.      1.1  r74 

ll» 

7 

7 

lU 

24 

16 

57 

!     2 

20 

Oct.      1.  Ir74 

19 

11 

11 

7 

23 

3 

106 

2 

20 

Sept.  ir..  1^75 

Ir 

0 

23 

22 

29 

25 

127 

2 

2«» 

.Sept.  1.-..  1-7:^ 

h; 

0 

Iri 

23 

27 

f. 

113 

i    2 

20 

.Si-pt.  i:».  KT' 

i;» 

1 

24 

3 

14 

27 

e2 

S 

20 

CADET-ENGIKEER^,  FOURTH    CLASS. 

L  ADETXXGIXEERS. 
Fourth  c/«m— 36  memhcn. 


Xntut< 


im4erdlce.  William  Uillifj. ......... 

Aniold.  Solon ...*........... 

Alley,  Uurace  Jiutui. ,. 

«it(lQU.  rhAfteii  Ktutny. ., 

B>Tii«,  JAiurjft  £4fria 

Dnrftijit,  William  m*derlck 

£ckeJ.  Ilvrmaa... *.^... #...*«« 

Hftll  Hafry..^.* .....r..-«.#.». 

UsMfktm.  WillUra  Frrdcrlclt  Coaverte 

Kiltie.  Charier  Alll'«4L 

KtnkauU  XhomaA  Wright 

Lflug.  WllUaifl -— ^ 

Ullf^tirittgr,  Fr<f<Lerick  Maf 

MftjtrUj^g,  Cbarle*  Edward  ....•«< ••«« 

iatiwa,  Chiitnee  Herbert. ..»»•.<*. 

iiner.  Leo  Dwlj^tit 

IteboU.  Aithnr 

fti]itUe.Wliifi«lil  Scott. 

SuiitU,  Albert  Ediranl 

Stalil,  Allwrt  WlUiata- 

Teujple,  A rtbar  Wallace  \ . 

W«v^r,  William  Di*on 

Woo<V  JuMpb  LeamH... ...»•»..#.« 

Wou^K  AnbiirTamiati.,,^..*^ 

Wurihitigtori,  Joiia  LcimI*.,,. .«•..».. 


At^  at  4lau  c*f  ,  X  1 


StJife. 


t>»il*  of  ml 


PeDUejivanir*  ^vpi,H. 

Vmrylasd,.,  -« jit,  l*. 

Dlitrict  of  Colujubu..  S^rpt.  U. 

Oblo.-.............-.^  S«|»L14, 

MlMftfiliciaetU Sept,  11 

CoooocUom ^«pvl4. 

0blo..... ricpLH, 


P^oiiarlvMila 

Ohio 

Mar)  tvoit  . 

X>)ikQ ...•• 

Keirrork,.-. 
Cnuoectlcut 
Keir  rork  - 


OMo 

Xrir  York  ......... 

I*«<tatiijrlr&jiia ...... 

WiHMJiiMii ...., 

Ken- York, *., 

M)*««acUu»etta.... 
Kentucky  ........,, 

Tirtftn la 

llaMachntettA 

Uanrlaad., 


^f'pt  14. 
'opi.  u, 
>.'pt,  li 
S«  pt.  U, 
Sept  14. 
^•■pt.lf 
•-opl.  11 
^pL  II 

$«pt.H, 

8ept.H. 
Si»pt.  H 
Sfpt.U. 
S..pt.  11 
fiept,  I  J, 
Sept.  11 
Srpt.ll 
8**pt.  11 
^rpl  11 


1  yrw  Torlt :icpt.H 


l«7f5 
le7<S 

ifffte 

li»7« 

Igrtf 
!«?• 

lF7e 
lt?T« 
l*7« 
1?T« 

1510  ' 
l«7« 

m0, 


11  I 

17 

IT  I 

H  I 
It 

*>> 

n 
»1 


lii' 


U 


:i 


:•■ 


Ji 


*  Oil  »ick  iMirtt, 
SrMMART- 

CAD  eT-.M  I  mmp)4  sx . 
First  dan* -• 40  uur»l 

fkOCKDd  clMH 43  tlltflDl 

Third  doft* 5S>iit9ail 

Foarth  doftft..... ...  I'i4  tuaiDtics^ 


Second  than 16  iitiiiiii 

[bird  clftM. mm 9^1 

nriti  cIhm.... , — «. ^1 


Totil . 


i 


.SiudctitA  from  the  Etiipirv?  of  Japtm  ar«  rfcef^ed  for  ln«trartlon  tiiidvir  n  ivMN»t«IK 
tht  S<?iijiti?  and  Hotuse  ot  Eep^fseutatives  of  tlie  ratted  State*  uiipi^ovrd  Jiilj  97|  ] 


RESIGNATIONS,  DISMISSALS,  ANI>  DKATHS. 


i:i>i*;nati'>n^ 

-MUMiiimiaii  Kletelui  Hmlgts <^t.  11. 

-Midsliipiiiau  Henry  C.  Joik'> * >«t .  "JT, 

-Middhipinau  William  S.  Winclu^ur N<'V.  11. 

-Midshipmatf  Joseph  L.KtdlVrn N«»v.  :'•••, 

-Midshipman  William  F.  Endie>> Di-e.  !»•. 

-Midshipman  William  Morse '-ni.  4, 

-Knginfer  Henry  O'Connor U\\\.  17, 

-Midshipman  William  Croshy Vrh.  V. 

-Midshipman  John  P.  Boyd K.h.  "J. 

-Midshipman  Allre^I  O  Morey K«*'»  •• 

-Midshipman  Audrvvv  S.  Rowau r«h.  .'i, 

-Midshipman  David  Bartlett    K«'h.  .' . 

-Midshipman  TT'^^ft'I  r  l^no.^ Vv\t.  r>. 

rMidshipman  Frederick  P.  Mt*aro»> F«-li.  .'». 

-Midshipman  George  H.  K.  Prebh: Ft?l).  .'>. 

-Midshipman  Geor;;e  D.  Dount'lly F«.-h.  •*'.!, 

-Midshipman  E.B.  W  Haymond March    f, 

-Midshipman  W  O'X  P  Manry March 'J'J. 

-Midshipman  A.  W.Buttlngton ...April  *-M, 

-Midshipman  William  W.  Ku.HScll May  17. 

-Midshipman  Jame*«  A.  Sebmm May  ii", 

-Midshipman  Mark  C.  Ca**tle May  yj, 

-Midshipman  Lewis  C.  Fletcher May  *J1. 

-Midshipman  GfnT,if-  R    J-- May  «l, 

-Midshipman  John  G.  Mason Muy  *J  J, 

-Midshipman  Lyman  15.  M»r^sillJ;eI May  '*M. 

-Midshipman  William  B.  '^)-ti;rLout May  *J  t. 

-Midshipman  Arthur  B. Tracy Ma\  yi, 

-Midshipman  James  D.  SLt-irks M.ty  yi. 

-Midshil)man  Charles  .S.  Williainr* M.»v  y|. 

-Midshipman  E.  O.  C.  r»r'i 'him-  'Jo. 

-Mid>hipman  H.  F.  Gr.ih'. Jnii*-  '-' ;. 

-Midshii»mnii  A.  C.  Mac'-mli i»iii<-  V'J. 

-Midshipman  E.  n.  Fitz;:»ri»j<l ^"««'  ■,' ;. 

-Midshipman  JauiJ'' <ii  ay '"iii«  '-i ». 

-Midshipman  f-.  H.  <»*:..  y. Jmim  '.' ;. 

-MiiNhipniaii  K.  J.  IJ!-' .  .:  i.'lj- ^'i'-  ■- '• 

-MidMiipmaii  H  I.).  B'M.'l ...I'.i..  '.'I, 

-MiiWhijininL  A.  *  .  ^i.;:.'.  ■:■ '■•:■•  *' -. 

-Mid-hipiiian  L-,:.:.l.-  L  ■. ..I-.i.'  'i'. 

-M:«l-!iii»iiia:i  Jii::..- "■'.  ■'.•.• .1    i-'  '.'i. 

-Mi.Uhipmah   A.  \.  I'.,-  ■: ^:^•  'i  > 

-Eri;iiuoer  C.  A.  M.li'-; -^'i'-*-  ''' 

-Midr-hipmaii  N'l:. '^  I  :•-•  ■  •- "•  I'*  ''"■ 

-En;;in*:er  J.  M   P.^ki. .   »•.  |.i  ■.'- 


*7r> 

*7ti 

-7tJ 
-71 1 
-7tJ 

-7«; 
-7t; 

-71) 
-7 1 J 

-7t; 
■?7<; 

-715 
-7<) 

-7<; 

-7ti 

-7i; 

-7<i 
-71*. 

-7t; 

-71', 

-7«; 
-7«; 
-7<; 
-7i; 
-7<; 

-7». 

-:<; 

-7iJ 

-:•; 

-7<i 

-;♦; 

-7«J 

-:»; 
-7t; 
-7«; 
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RESIGKATIOXS,    DISMISSALS,    AND    DEATHS. 


WTTHDRAWN. 


Jat»aoei^  »tfid«Dt  Keizero  Macbid^  . 
JnpuDPse  atudent  K&Dt&ro  Arima.. 


Cftilct-Midshipnian  Lovell  H.  Webl* .Oct. 

Cadct*Mid»*hiimmn  Chester  A-  Mayer *  ^Ct. 

Cadet-Midi^hipniau  Thomas  DlckiDt»on Not. 

CRdel-Mid^lJipmati  Henry  E*  Bjiker  - •**  — »•••««. ••Ncnr. 

Cii4t«t-Midj)bipm.iu  Stuart  Aldricb «.lt««li 

Ciulct'MukbipmaQ  Cnrapbdl  M.  Jobtistoo.^. ^. *.......»....«. •....••Ifinll 

Cad^t'Midfebipman  David  W.  Jones Jtifte 

Cadift-Midsbiptuaii  Jobu  T.  McXasser Jntin 

Cad«t-Mtd»bipmaQ  AlUen  X.  Wofnl ^     ^ 


4, 


nzArns. 


CudH'UUUhli^m^n  John  P.  ArDokl . 


Ial.v     t^ 


ACCErTA>'CB  op  l?F^|GVAT10?fJt  HfJVOimD. 


C«4let'Midi»bipniAti  W.  L.  T<mW ...    ,....f>cl.  1% 

Cndet'CngiQcerT.  F.  Carter - , Dec.  31, 

Al>MlTTi:i>  AFTER  THE  PrBUCATTOJC  OF  TtlE  ItErn^TKR  FOR  |l?yS-*<J. 

Cadel  Engint!«r  Clarence  Alexander  MtUeTi  of  Virginia.*..*. , ..,Oct.  j#^ 


AXMAL    RIFLE    MATCH.  29 

ANMAL  KIKLE-MATCH. 

GkaMiiin*..  «  la*>.  .TiNF..  lrT«i. 

cla;^  Nu.  1.  Uijiirii  Stall-*  Navy.  X'liiilit^r  i-l'  >LMr>.  7. 

t-.  4«>»  yar.U.  Hi^"'**:  >.."U-  ii-.^^ilili-.  ■>. 

I.  :*kiruii«hcr.  ly.u^.  Laiura*.  it-:.         CrL^tii.-  *.«n'.:.t:ij^  4.  ihi;i.t  :J,  ami  ujjti-r  ri. 


r.     r..l:i 


:rtiii 5  1  :  :•  4  4  4  '2i\ 

jWD :^  4  \J  4  4  4  :i  ^4 

iliiioro 4  4  ::  4  4  I?  n  ;;i 

nvo -J  4  4  ::  4  :'.  4  ".M 

I.)-!*: 3  4  .:  V  :i  4  4  v.; 


::ul»-r  -.f  :i  •  :.:*  :iii";.- '.y  t!r;  i!.i-- I'!' 12  :ij-:u"i^:r li- » 

I'.J 


SUMMKR-CRITISE,  187G. 

OFFICERS  A^fD  CADET  MIDSQIPMEN 

*TTACHKP  TO  THE 

UNITED   STATES   PRACTICE-SHIP  COXSTELLATI^ 


Cotnmaoaer  EDWAHD  TERRV.  Commaniiintj, 

Llentenant-Commautii-r  >iILAS  \\\  TKRHV*  Kitmtkt  Officer. 

Lieiiteuaut-Comiuaniler  B.  H.  JlcCALLA^  Sitri^ator. 

LU'Uteoaut  J,  H,  DAYTON,  Stuiot  Watch* Orfitrr. 

LieuUouaut  H*  KNOX,  H'rtioA-Ojfiff. 

Ll*-nteuaut  C.  P.  FERKIXH,  iratch-Ofiotr. 

Uvutvtinut  \V,  P.  POTTER*  rrafe/«-Ojnctr. 

Ensigu  \\\  H.  SOUTHERLAND,  irai4:h-0^€rr. 

Ensign  J.  M.  ROPER,  tVatch-OfUcvr, 

Eii^ij^'u  A,  M,  KNIGHT,  IVatch-Offictr. 

fiurgeouH  N,  liEAlMONT. 

As*i*.tftot  Surgeon  D.N.BERTOLETTE. 

PAvmaattrr  W.  GOLDSBoROUGH. 

Chliiilaiu  aw.  SMITH. 

HoAt^waitt  ANDREW  3riLNE. 

Oanuer  ROBERT  SOMMERS. 

Ckrk  Ui  Commainlttut  of  CiuleU  C\  M.  McLEOD. 

P«yiiia*r.*r*M  Clerk  JA>JE^  McGREGOR, 


firtl  W<iM  (47). 


F.  M.  Bo^twick. 
J,  K.  Brtce. 
W.  V.  Bronangb. 
T.  M.  Brumbr. 
W,  L.  BiinUck. 
F,  B,  Cii%e. 

.  Cook. 

IT,  M,  Cooatant. 


O.  s,  Do(ljgt\ 

H*  M«  Doajbittigb. 

BL  O.  Danu, 

A.  P.  F^htrlor, 

\\\  F.  FuHam. 

A.  GIrnves. 

A.  W,  GtiiUU 

A.L,Hiilh 

N.J.  L. T.  HAlpiyif, 

H*  W,  Hiirri'»oii, 

P.  R.nciiiii. 

B*  W.  ftiHlgcA. 


A.  Jeflries. 

H.  A.  Johnsoti. 
J,  N.  Jordan. 
K.  RAtx. 
J,H*KnuJtom<K 

B,  V.  Uiui»(Jale* 
V.S.Nel»oo» 
.I.H,  Oliver* 

J.  M.  Orebard, 
R,  C.  PiiriA. 
J.P.Parken 
11,  H.  Rogeri. 


Second  cla»9  (*2). 


If.  Taylor. 

F.  W.  T.>pi»»i>. 

HX.Wakt-umbaw. 

P.J.WerUcli. 

J,C.wn»ofi. 

A.  G.  Witit<!rbii]te 

H.3LWit»rL 

A.  N,  xrmKt 

f5  E  ftM 


W.  L.  Ro.!^*  I*. 


^    n    P,ni;^Tn. 


SUMMER    CRUISF,    IcTrt. 

Thhil  cIitAv  (r**). 


31 


BiiikUy. 

(J.  R.  Kr<'!icli. 

.T.  K.  Lnby. 

W.J.  Soars. 

^iiuanl. 

L.  M.  Garrett. 

n.  F.  1-opt'Z. 

\l.  S.  Sloan. 

;e. 

L.  0.  rtarretT. 

( '.  V.  Marsh 

T.  SnowdiMi. 

fU. 

J.  H.  (iibboiiH. 

W.J.Maxwdl. 

H.L.  Stnrdivant. 

'.  IV'luiunt. 

J.  Gibs/m. 

D.P.Moiu'ft^e. 

*   F.Swift. 

Jirler. 

W.  A.  Gill. 

K.H.Miuer. 

W.  A.  Thorn. 

lish. 

M.  C.  Gorgas. 

J.  M.  Mr»i)re. 

E.H.  Tillman. 

iJrowii. 

W.  A.  Grab n 111. 

J.  A.  MinM. 

E.  H.  Webster. 

Biicliaunn. 

C.  H.  Harlow. 

C.  C.  Norris. 

G.  S.  Welsh. 

ba«e. 

G.  E.  Harrison. 

F.  IJ.  Parsou.-*. 

K.Wilkinson. 

Ivmentj*. 

E.  E.  Haydeii. 

M.  L.  Rvad. 

H.Wike. 

ner. 

J.  Hood. 

C.S.  Ripley. 

F.  A.  Wo<Ml\\»irtli 

iiuningham. 

C.  \V.Junjj:f'n. 

H.J.  Robiiisiiii. 

...ngherty. 

F.W.Kello-nr. 

H.  P.Scbweriii. 

'ray  ton. 

W.N.  King. 

S.  A.  Scott. 

Consternation  sailed  from  Aniiapolijj  Roads,  June  'jr*.  tor  New  Ymk  City  :  friMi> 
to  New  Bedford, linzzarirs  Bay,  Vineyanl  Havi-n.  Mass  ,a!id  Newpnrt.  IJ.  I.,  and 
1  at  the  Naval  Academy  September  11.  l-7tK 


:nited  states  pkacticesteamer  mavflonvki^. 


inan.ltT  H.  L.  HOWISON.  Onnm-nnUmj. 
r..naut  DUNCAN  KENNEDY, 
tenant  T.  B.M.ALA  SON. 
nl  As!*istant  Snr^jeon  A.  M.  MOOIJE. 
,  il  A>.sistant  Ent;ineer  W.  L.  NICOLE. 
*-i\  A>si>tant  En^^iiiet-r  DAVID  JoNES. 

(  .\iu-.T-i:Ne;iM;i  i:--. 

Third  clniH  (•>"  ]. 


'.  Ark.I. 

F.  C.  BiiwtTs. 

H.  F.  IIarri'«iMi. 

M.iJ.No.lI. 

Aunan. 

B.  C.  liryan. 

T.J.  lie  pan. 

11.  P.Nortun. 

jakrr. 

C.A.Carr. 

A.M.  Hunt. 

II.  R.  Srilihlmry 

{.lit  ho  low. 

T.  F.  Cartel . 

K.T.  NlH-^t.i. 

E.  lI.Srril.ll.T. 

fj:  nuftt. 

J.  r.  Cry^rj.r. 

(M;.Lnbb.-. 

W.S.  Smith. 

.iij^jton. 

H.S.  ElM-tlVr. 

W.M.MrFarian.l. 

(.'.  (i.T.ilnitl. 

iowl./s. 

I  J.  rJatt-v.iiriil. 

D.  I.  Mirrii-r. 

.1.11.  Vaiiiidi. 

Mullower  left  In-r  ancliora;;i"  Jn!i«"JiJ,  Jind  a''«ompaiii«  tl  ili<  (*<in>>li'llaiii>ri  to  ^isi ; 
did  thence  to  tlif;  nav\-yai'l*  a'  NtJifoik.  Va..  and  Lea;{iH'  Nlaml  :  toin:ln-d  at 
riphia  and  Chester,  I'a..  Kil:;«;ni«»or»'  aud  Wilrniri;;tnn.  D*  I.,  tin*  iiav\.yard.  N»'w 
Ni.-w  Bedford,  an- 1  Vi!i»  yanl  II.im'i.  M.k-..  N'".vp»ir!  Torjudi)  >ra»i«i!i  :inf|  J*r«ivi- 
II.  L.  New  Lon<lon.  Conii..(.'«ild  Spj-n:;'^.  and  N<-*.vlmr^Ij.  n-lniiiiny  to  \i  \\  Ymk 
aili-d  th«-nre  fur  tii  '  "L*  «..i;i';i^f.  a:.d  nni'.  •■•l  :«f  Annnj'oli-  .Si-pti-Miln-i   |.',.  I-Ti). 
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TABLE   OF   COEFFICIENTS. 


TahU  a/  c»fJSci>rtN  h  bf  apfitki  to  tht final  mwaf^ri  In  earA  hnuuh  in  prrpnt ^ 

rotU, 

CA  DET-mi>5aiP>l£5. 


])<l»ftrtni«uL 


SultJ«eL 


!  Xav^l  CoQatructioo  ..«•«...«..« 


C«efliciteiiU 

I 

If 

Ij 

1 

M 

1 

>** 

f.** 

H 

e 

s 

^ 

s 

i       " 

1. 

— 

H  \ 

It 

.        J 

*» 

§ 

N 

OrUQATic«  ftad  Gunner j  . 


tiut>««. 


■ih«>aiAtte4 . 


i 

s 

I 

\r't*tiasL 


vj-^-o'Uietiy 


Pli^ticA  Mil!  Cbomlatry . 


.5 


I  Cbeuilttry  .,». 


^XlSiil"'!..f!^!*!!?!.  i  i  McKjbaulc-  (iii4  A|.pUed  ^tUmfttiOi. 


il  Hutorr  . 


Kn^lUh   Statlicft.  Hlftory,    I 
ADil  Law  .,... I  >u ..••«....... 

Mc,d*r«  i^««««*t , ,  <  lij::;;!  :;:;v::;:;::::::;::::-: 

DrnwtDK  ,  ]    sllthi^r^!^,'^^'^!'^!'!^.: 

I 

HactmHm  for  rAch  ^^etr ' 

tiiiilncilMU  far  tMth  lUaiAril ,  - 


7h 
M4 


a  I  ...- 


CADET-EXGiyEERS 


S4iiijiiiiithf|>  <          

i 

KAval  CMhstnirilvn 

Alit'-'                          ■      '.    - 

jii                                  :ai!try    . *.... 

' 

Sl-t»ttiBDiSlii»iiPtf 

rtarvnytug. t 

Phy^icn  lusil  ChvmlAtr/ .... 

-!  Cbt-uiUtrjr  ......   ........ 

BI»cbAiitc«    and    Apptieit  ^ 
MAtbeuialic*.  * ^  •• .  ) 

1  UfttbouAtiot.. 

Eu^tkh   Stodlei,  EUtorjr.    1 
and  Liiw. ...........  ....  i 

ModiTti  LAn3ttj|j[rft  ...     , , .  J 

"2 

ruliik  Law  «....«.».«^«««..k,»«.4»... 

J 

Max  (mum  furAAcli  ftimr  ..... 

t^       »4        1#1 

^ERIT  ROLLS  FOR  187 


tcrit-ron^,  lUAie  out  ye 

tl|tbl  of   the  H 
Belt  (no  ft  nCi* 


1  L.'t<  vvhi>   t*l'4*    an    i-l- 


1  Ji-l,   l^    t[j« 


mnrk  ill  »usH' 
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CADET-MIBSHIPMEN. 
Dvjimnt  trctions  af  fourtJi  claai  (31  manbrr^ 
Tbe  following  CadetB,  haviug  been  tnrued  back  at  the  senn-aoiiniil  exntafniitlc 
have  no  relative  positioD  irith  the  tueiubera  of  the  fourth  class: 


(Arnold,  J.  R 

t  Bailey,  J.  B« 

{  Berkely,  F.  L* 

t  Bidaie,  J,  C, 

i  Bliss,  Herbert, 

$Boufils,T.L, 

^  Booth,  H.  D, 

t  Bowdon,  F.  W. 

^  Breckiniidge,  R.  J. 

t  Brown,  J.  S. 

t  Bnllift,  IL  H. 


I 


t  Cockle,  R.  R. 
t  C<H»ke,  P.  B, 
1  Cooper,  R.  J. 
JFrnnklin,  T.  B. 
J  Gilmore^  A.  C. 
tOreshatii,  W.  A. 
t  Haines,  H.  C. 
t  Hun  toon  t  F.  A. 
t  Irving,  AVa^hington, 
i  Jnckson,  S.  L. 


t  Jone«,  Ridmrii 
t  Kimball,  E»  F, 
I  Loiper^  E*  F. 
^  l^viaee,  Leon  bins. 
$  O'Connell,  James. 
^  Ord,  E.  O.  C, 
t  Porter,  J.  P, 
t  Hodman,  Hugh* 
iStarkloff,  E.A.Voti._ 
t  Thompson,  E.  C. 


CADET-ENGIXEERS, 

Merii-roU  of  the  first  cJu89(^  memhertt)^  ainiual  ej^aviimttion,  Jitne^  1876,  attd  0eH0'aJ  i 

riiil  for  two  yeara.* 
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CADET  EyOIXEER*. 
Mtrii^roil  ^f  fourth  thin%  (30  mtmhfmk)^  annual  fxamUathti^Jintf,  1876, 
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THK  ADMISSION  OF  CAXLUDATES  INTO  THE  NAVAL  ACAl 
AS  CADET-JIIDSHIP.MEN. 


Tbv  ijiiihiii'i  of  Cndet'MuUbipmeQ  alloTceil  at  the  AcaJi.tin  i-ou«  i<tr  v^vrj 
hvt  aud  Delegate  of  the  IIoUM?  of  Keprcseutatives;  ouc  for  llic  District  of  C* 
s&iul  tM)  ap^iuinted  ounnally  At  lai'ge. 

U.  The  iiodiinatioD  of  eaniltdAtcs  for  ndiuisiiioi]  ii'om  the  DUtnct  of  Catfimlik 
Hi  InrgA  U  made  by  the  Pre^idL'tit.    The  uomiuation  of  a  enndidiitc  fT<^ 
».ioiial  district  orTeiritorj-  i^  uiado  ou  the  recoinmeiidaliou  of  the  M«ll 
from  actual  resideute  of  his  district  or  Ttrritorj, 

III.  Each  year,  tm  soon  after  the  5tb  of  March  a*  possible,  Memliere  and  Ih 
uill  bi^  Dot i tied  111  ^ritlngof  vacaucieB  that  may  exi^t  in  their di.strict».    If  Mieli 
t>ers  or  Ikde^atea  ne^^lect  to  rt^ommeiid  caQdldatee  by  the  li^t  of  July  in  that  yfltfjl 
IPifcretary  of  thtj  Xavy  is  reriuired  by  law  to  fill  the  vacanci€«  exiatinj^  in  dhitrirU 
ally  represented  in  Congreua. 

IV.  The  DomtnatioD  of  caodidatcs  ia  made  aonnaJly  betvreen  the  3th  of  Marck 
I  hi*  lat  of  July.    Candidates  who  are  nominated  ia  time  to  eTyible  tbt'iu  t»         ' 
Academy  on  the  *2l8t  of  Jane  will  rwceive  penutasion  to  present  thettifti»lve»i  • 
to  the  Sniienotendent  of  the  Xaval  Acndeiuy,  for  examination  aft  t< 
for  adtuisdioii.  Those  who  are  nomiuated  prior  to  July  1,  Vmt  not  i 
%1(me  exnuiiuation,  will  be  examined  on  the  12th  of  Se**' 
any  candidate  fail  to  report,  or  be  found  physically  or  n 
iiion,  in  Jnnc,  the  Member  or  Delegate  fmm  whoae  dit^t 
notified  to  recommend  another  candidate,  who  shall  be 
tcniber  following.     When  any  of  tlie  date!!  a.^igncd  for  exatnuiaticiDa  fjdi 
the  examination  will  take  jdace  on  the  following  Monday. 

V.  A  flonnd  body  and  healthy  couHtitution,  good  mental  aMlitl«»,  a  natni 
^or  stndy  aud  habits  of  applicationi  jjersisteut  effort,  an  obedient  and  otih 
tiou,  and  correct  moral  principle*  and  dejiortnient,  are  so  necessary  to  snr^ 

Itnin^  the  eouDte  at  the  Academy,  that  i^er^ouo  conscions  of  any  dc<r^ 

fi pec tii  are  earnestly  reconiuiended  not  to  subject  themselves  or  th« 
'njortiflcation  and  diNappointmeut  couseqnent  n[ion  failure,  by  acc^ptiti^  imuhi 
and  attempting  to  enter  a  service  for  which  they  are  not  fitted. 

SXJLMINATIOX. 

\'I.  Each  candidate  for  appointment  as  Cadet-Midshipman  uinat   pre«eiil 
cademic  Uoard  satisfactory  testimonials  of  good  moral  character.  a»<l  r 

aai*  to  Win  precise  age,  which  must  be  over  fourteen  and  less  than  n^ 
bi»  lime  of  the  examination.    No  candidate  will  be  examined  who^o  o^«  4< 
rlthln  the  prescrilied  limits, 

VII.  Candidates  mast  be  physically  sonnd,  well  formed^  nnd  of 
thoy  will  bi»  refjmnd  to  pass  a  »atl*fiictury  examination  before  i* 
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feO'.l  *»!'  the  Hnrg»?on  uf  the  Naval  Acaili-niy,  ami  two  t)tli-.'i  in-'ilitjal  iitli.N*:-  tu  lu-  iIoh- 
;«;it*Ml  by  I  he  .Sec  ret  a  ly  of  tLe  Navy. 

Vlll.  Any  OMr  of  The  fuUowiii^  t;ii:nlitioiis.  will  hii  >:\\\'u'\vnX  to  caJiH.-  \\n*  it-jiTti.m  of 
I  c  audi  (late: 
Ftrtble  coustitutiou.  inburiteil  oi  a<Mirnn'»l ; 
Greatly -retarded  develo|iiiient ; 
Pernianeiitly-iuipaii'trd  general  hualtb : 

decided  cachexia,  diathe.sis.  or  predisposititm  ; 

All  chronic  dUeases  or  results  of  iu.JMiif::.  that  \vn;i].l  p. -mi  Driitly  iinjiair  e:li  it-nry, 
Tiz: 

\Vc3k  or  dij»<irdered  intellect : 
.  Cntaueons  ami  conmiuuicable  diii'aso : 

runatiiral  curvature  of  Hpiue,  torticollis,  orotbi-r  d«-f.»rmity  : 

iVniianent  iiierticiency  of  eitht-r  of  ih»^  oxtremiTii-^  or  nrticiiI.iTM-.i^  trvAi  any  vv\^r  ; 

K|»ilej»sy  or  other  convulsions  within  five  year** : 

Impaired  vi-ion.  or  chronic  disease  of  thr  «jr;jans<.f  vi.-inn  : 

Ort-iit  hardness  of  beariu;;.  or  chronir  di-iea'<e  of  tin*  «mi-: 

Chronic  nasal  catarrh,  oza-na,  piilypi,  or  ;;reat  enlarp'Uirnt  of  thi-  tt)::-iU  : 

Iiiiliediment  of  speech  to  such  an  extent  an  to  injpair  rtb.Mfniy  i:i  tli'^  p.'rl'Unianro 
«i  duty ; 

Decided  indicat ion >}  of  liabiiiry  to  i'nlnir>nary  ili-i-ji^,- : 

C'bronic  cardiac  aD'ection^ : 

Heroia  or  retention  of  testes  in  in;:uinal  cavity  : 

i^arcocele,  hydrocele,  stricture,  ti'^tula.  tir  haMnorrlioids  : 

l^r^e  varicose  veins  of  lower  limbs.  M-rotuui.  or  tDul : 

Citron ic  nlcers. 

Attention  will  also  bo  paid  to  tlif  ^tM•n^' of  tht*  f.ui.li<]ar»' :  and  u  ^  nw  ni'ini/tMtft/ 
i'.u«u>r  »ize  for  his  age  will  be  r».'ceivf«l  i!:t"  rli»*  A<-:n1rnjy.  In  ca**''  «>t  doubt  ab.»nt  tin' 
physical  condition  of  the  candidate,  .-iny  marked  il-'viariDU  from  th-.'  usual  standard  of 
liH^bt  will  add  materially  to  theeon^^i-b-rati'm  f.»r  rt.->-i  ti-uj.  Five  feet  will  K-  thi.-  miu- 
iiunm  h^-ight  for  the  candnlate. 

.  TIiebi)aTd  will  exercise  a  pronei  di>»Ti-ti«»ii  in  the  ai»i»li«';iri.iii  nt"  the  abi»vi'  eonditiim** 
tt^eai'Ii  ca.'»e.  rejecting  no  candidatt- wlm  i%  lik».*ly  to  ]>.:  cib'.-ivni  in  the  st-rvi.-i-,  a!i«l 
a'liuitting  no  on**  who  is  likely  to  pruvi-  pliysioiiliy  iuet'n  :ir:iT.  Xo  candidatr  rij  •■  tfd 
••vthe  board  will  be  allowed  a  re-fXamination. 

IX.  The  candidates  must  pass  a  <a:i-farri»ry  exnminari  in  b-tor.*  the  Ac.idoaiii  15  )anl 
iurtfadiug.  writing,  spelling,  aruhmirii*-.  geography,  ainl  KjL;:ish  grammai. 

.V.  All  the  examination'*,  exrrpt  in  nading,  will  In  writt»Mi.  randidatr>  wbii  fall 
k'-ow  the  .standard  will  receive  a  '^t-rnndand  tinal  ♦•xaminari.»n  in  thi.*sMli.i'vr>  in  wliirli 
tIj'T  fail.  I.Mieiency  in  any  om-  or'  tin-  subjects  at  tlo*  .Mu-und  f\aini:jati;ni  \\ill  Im- 
"orlicient  to  insure  rrjecfion. 

\I.  ••  CaJididates  rejected  at  su<ij  ♦•x;iminati"ns  shall  nor  hnvu  the  privilo;;*' of  an- 
"MuT  «»xamination  fnr  ailmis^inn  tn  iljr  ^wm*-  cla--*  ni.lf<.-  ri-i.-DiniM  -ndrd  by  tin-  I»  »ajil 
•!  Ksaniini.-r*."— ;  lin'.  stat.j  .■  l.M.',  i 

(.i:ni:i:.vi.  i.iiAi;A«  ii-.i:  oi    im;  <»;  i-iimn^. 

XII.  A^IM!^rK^r^. — yo^'itinn  anil  v  >,.>•  .\i*i'.i..—T\\i-  ( .inili.Vi:!'  i-  i- ii:iir>' 1  t«i  ^-xpii  ^i-j 
ij  r.-:iirs  jiiiy  wh«.'!».-  nnnib«'r.  d«  ■•iii!;il.  .-r  inix<-il  imiiil».  i  :  t  •  wiit  ■  in  wcr.l-  aii.v  ;;iN.Mi 
iMiiiber :  antl  to  exnlain  thf  liimi.i'!  ;!!;•!  Aiabir  ^x-'i  :ii<  <■♦  n.itatittn. 

Ih  HOfitini't''  uvhih')'-.  —  'I'hr  ta'']' >  ni  n;<»i;r\.  ui-i^lit^.  ;.'.;il  iiii-a"*;'.!  i"<  111  «n:nnii>ii  m-m', 
i<-]ii«ilMg  Kngli^h  UMMM.'y  :  Mddifj..;  .  -.'il  tiai.lioii,  i:i::!i.|i!i.  ati^n.  ai.d  ilivi«.iini  «>:  il--- 
oiiiinar*;  iinnjbfr'*:  the  rflalnm  <-\i^i:n;:  bctwt'i'n  iIm-  tii»\  auil  aNoiidnpiMs  p.r.ind  ; 
uij»l»er  of  vnliie  inches  in  a  g-iKi'ii  :  irdiicti'm  ••!  (lui.-ri'iM'j.-.'*  of  K'ngituilr  !•>  tlii-ir 
iui\alent«*  in  lime,  and  rx,  ro-i. 

J'rartiomi. — The  candidate  mu'<t  b.-  laniil  :ir  w  ii!i  all  thi'  pri»c«*sses  of  couinmn  and 
f-'riinal  fiaitii»ns.  nnd  i**  expj'OttMl  to  b.-  abl.-   tn  ;;ivi-  iIi'iuIn  thr  rra-ons  toi-  Mich  \uo- 
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es,  aoil  to  be  familiar  witb  tli<>  contracted  methods  of  siuUi  plica  lion  mtid  djif 
f;iveQ  lu  rhe  mdiijiiij  text-Uookn  on  tirithmetic. 

PtQitrrtift  of  tfHtithert.—T(^st  of  diviaihilUy  of  numbers  by  2,3,  3,  8,  ?,  11,  2o, 
tli<!i  rt»«ntQftiin  of  composite  nnmbers  into  prune  factors:  the  method  ot  cletrnuifl 
whether  any  uauilier  is  prime  or  composite,  nnd  of  finding  the  greatest  eoauuMB  i 
«or  Aud  the  lea«t  common  multiple  of  large  as  wcl)  as  hmaU  numbers. 

Ratio  and  itropftrthn. — Definitions  and  explauatiouit  of  the  nature  of  r^tio  ftud 
portiou:  different  methods  of  writing  a  proportion;  sohitiou  of  problem*  In  fcif 
ttud  compound  proportion. 

I'ttfriiiaffe,  initn^t^  and  ff/fcown/.— Examples  oaaally  given  Ulider  tbesft  be«d*t  iti  < 
nieties. 

Mfn»n ration, —The  tneasnrement  of  rectangular  sinrfaoes  at)d  volome*. 

Evahition. — The  extraction  of  frjuare  nud  cube  roots. 

Ana!j/»i«. — Mi!^:el1naeon$  probb'm^  ii^nally  classed  under  thisbeadf  similar  to  I 
foniid  in  school  arithmi^ticii.    It  i«  e*<«.eriti»l  that  the  candidat«  i»hall  l*e  tbonitij(Uly  | 
ficieot  in  all  branches  uf  arithmetic;  unusual  excellence  in  thU  will  lie  atlairo 
connt  in  his  favor  iti  cas«t  of  a  slight  deficiency  \n  other  subjecta, 

Should  persons  intending  to  present  themselve**  as  candidatt^  acquire  a  kno«t«i 
of  algebra,  it  iisill  be  found  to  be  of  material  aiM^istaucc  in  the  couriM!  of  !*tud/  pan 
at  the  Ac.ideuiy.  although  not  reiiuirod  for  admission. 

When  practicabht,  ahould  the  cnndidate  so  pre iVr,  algebraic  aolniloaa  of  profaltl 
may  be  substituted  for  arithmetical  solutions. 

GKtM»iurHV. — Candidates  \rill  be  f|uefttioned  on  the  grand  divisions  of  thf  UinI  i 
ivaler;  the  character  of  coast-lines  :  the  direction  and  poMtion  of  mon 
the  locality  of  important  peaks;  the  position  and  coarse  of  rivers* 
and  the  bodicii  of  water  iti  to  i^^hich  they  empty  ;  the  position  of  imp 
gulfs,  and  arms  of  the  sea ;  the  political  divii^ions  of  the  lami,  their  i< 
ries,  and  capital  ctttea;  the  poi^ttion  and  direction  of  great  peniusulaa,  and  ih«»i 
tion  i»f  imi»ortant  and  prt>mitient  capes;  straita*  sounds,  chatiaejsi  and  ihv 
portant  canals  ;  great  lakes  and  inland  sea**;  position  and  political  connection  of  1 
portant  ialflods  and  colonial  pos'^essions :  locality  of  cities  of  historical^  poltli 
commercial   importance  (ntti  ntion  is  Mpecially  called  to  the  rivera  attd  bodiiMi 
«»n  irbich  cities  are  situated);  the  coursaof  a  vesael  in  maktaga  voyftg«  betwiwil 
known  Nea-ports. 

Grammar, — Candidates  will  li«  examined  in  the  whole  of  Eoglinh  grammar  a»tn 
in  the  common  school  text-liooks,  emhracing  tbt*  following  ^fib;''<'f^  "  The  divitlimfl 
letteriA.  and  the  use  of  capiraU;  the  pnrN  of  speech;  the  f  m^tnn, 

the  difstinctions  of  per*on,  gcmler.  and  number;  under  numi'  r  thn  fi» 

tion  of  the  plural,  nouns  irregular  and  defective  in  nnmber,  the  plural  of  prop«!r  aaw 
nnder  vaf*e^  the  different  usi's  of  the  three  cases,  the  rules  for  inHectlon*  thr  changes  J 
ending  to  denote  case;  the  diff«*renco  between  the  deAnitc  and  iudetlnite  arfielt, i 
the  Uiie  of  a  or  an:  the  clav«iticatlon  of  dftJtcfU'^f :  th«.*  explanation  of  thei  dlfl 
degrees  of  coniparison  ;  the  rules  for  camiuiring  adj^etit^fn;  irregular  and  di^frctite  i 
arison;  numerals  and  their  classihcatiou  ;  the  donble  cta^^nitlcatiun  of  firoa9a«a,t 
into  subitautiv<?>t  and  adjectives,  secondly,  into  persunahi  relative.  Jfcc;  pecalUf*' 
ties  in  the  uve  of  personal  prououus,  as,  tlt«*  difftfreuce  between  mjf  and  mim€^  b^ 
lAoM  and  I/O w,  and  the  various  u%i"S  of  if;  compound  iieraoual  pronouns;  the 
|Onice  of  rtdatirrs,  and  the  diflVrcnt  classes  of  objects  to  which  each  of  them  fa  applj 
^eompouud  relative  pronouns;  iuterrogatlve  pronouns  ;  adjective  pronoaus,  or  pron^ 
ill  jl  adjectives,  and  thrir  cla.**idL'atiou  ;  the  classification  and  conjugation 
ii'ljitmns  betwfcn  traio>itKc  and  intransitive  verbs;  the  principal  tas  t 
irrrgxilar,  aud  defective  verbs ;  the  uses  and  iutlcxion  of  auxiliaries ;  t 
baxitic«  in  the  nso  of  voice,  uiooJ,  tense,  number,  and  person;  teniH*  -  .   . 
sonal  endings;    impersonal  verbs;  tho  clasatflcatlon,  formation,  Wid  coiiip 
ndvetbt :  conjunctive  adverbs  ;  the  use  of  prrp^^Ui^n*,  interjixtion*,  and  ottttjumrth 
the  clasfiilit  ation  of  iho  latter 
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The  riilfs)  fi>r  the  coustructiou  and  arraDgetueut  of  wovlU  and  seuteuces,  giveu  unde 
ttyniax. 

Parting,  according  to  the  followiug  model : 

SoHn  :  Class,  gender,  nnmher,  persou,  case. 

Article:  Definite  or  indeiinite ;  qualified  uouu. 

Adjective:  Class,  compared  or  not  compared;  cumparisou,  if  admitting  it;  degree  of 
comparison ;  qualified  noun. 

Pmonal  pronoun  ."Person,  gender,  number,  case. 

Relative  pronoun :  Person,  gender,  number,  ca:ie,  antecedent. 

Interrogative  pronoun  :   Gender,  number,  case. 

Adjective  pronoun  (or  pronominal  adjective) :  Class ;  qnalitied  word. 

Verb:  Class,  form,  principal  parts,  tense,  mood,  voice,  person,  number,  subject 

Adverb :  Class ;  derivation  and  comparison,  if  derived  and  compared ;  qualified  word. 

Preposition  :  Words  between  which  the  relation  is  shown  by  the  preposition. 

Interjection :  The  kind  of  emotion  expressed. 

Conjunction  :  Class ;  words  or  sentences  connected. 

The  construction  of  the  word  will  be  required  in  all  cases. 

Re.^ding. — Candidates  will  be  examined  in  reading  aloud  Englisli  prose,  iu  a  stand- 
ard work;  for  example,  Bancroft's  History  of  the  United  States. 

Writing  and  spelling. — Candidates  will  be  required  to  write  a  short  original  letter, 
and  an  exercise  in  dictation,  and  to  spell  twenty-four  words  in  cuiumou  use. 

Au  exercise  containing  eight  or  more  mistakes  in  spelling  will  not  be  considered 
satisfactory,  and  will  be  sufiicieut  of  itself  to  cause  the  rejection  of  the  candidate. 

ADMISSION. 

XIII.  Candidates  who  i»ass  the  physical  and  mental  examinations  will  receive  ap- 
pointments as  Cadet-Midshipmen,  aud  become  inmates  of  the  Academy.  Each  cadet 
will  be  required  to  sign  articles  by  which  he  binds  himself  tn  serve  iu  the  United  States 
Navy  eight  years  (including  his  time  of  probation  at  tlie  Naval  Academy),  unless 
MH>ncr  discharged.  The  pay  of  a  Cadet-Mid^hipmau  is  ^7){}'.)  a  year,  commencing  at 
the  date  of  his  admission. 

XIV.  Cadets  immediately  after  their  a-lmissiou  will  suiiply  themselves  with  the  fol- 
lowing articles,  viz : 

Due  ]»arade-suit >37  7*2  Cue  hair-mattress SS  45 

One  nndress-suit 15  79  Oue  straw-iijattress I  :j5 

Ooe  working-suit '2  'J"?  Oue  hair-pillow I  "2-^ 

One  overcoat *J'J  ■r'O  Oue  pair  blankets 4  03 

One  rubber-coat 5  35  Two  bed-spreads *2  3i) 

One  parade-cap 3  l.»5  Six  sheets 4  71 

Mne  undress-^ap 1  ♦>5  Four  pillow-ca«»es 1  '24 

•  Two  pairs  high  shoes l*i  5o  *  <Jue  to()th-brn>h *25 

One  [»air  gymnastic  slippers t.>5  '  One  hair-biusb -?() 

•  Eight  white  shirts 14  t5  *  <Jne  whi.>k '27 

•"  Two  night-shirts *2  «",n  -  One  ci»ai>e  e«»nib '2S 

•  Four  under-shirts *2  5*2  ^  <.)ue  liue  coinb :\\t 

Twelve  linen  collars 1  <>'^  <.')ne  luu;; \:] 

•  Eight  pairs  socks *2  "0  '  Oue  cake  snap 10 

•  Fuiir  pairs  drawers *2  <)4  One  suap-dish i:j 

•  Six  handkerchiefs 1  «'*2  One  ie«nii>iti<)u-b()(»k 'M) 

'  Eight  towels '2  0(»  <.hie  laundry-b«M»k 30 

Two  pairs  drill-gloves 13*2  One  pass-l)uok :?o 

Two  pairs  Lisle-thread  gloves 5-  On<-  >teiKil  and  ink '23 

•  i  »ue  pair  suspenders 42  '  One  thiea«l  and  needle  ease 5;i 

One  neck-lie 4*2  One  ru;; 1  71 

Two  clothes-bags ♦••2  One  \va>h-ba>in  and  yuIv:Vwv \  \\vn 


4G 


AD5ri^$I0X    OF   CASIJU)ATL>J 


B<^)oui-tnati'!«  wilJ  pi\»cnri^  for  thcst  rommotj  i 

On**  look  i  0  ^-  g  I xiA»  i  Ha Lf-cott ) . .     f i »  r#»?     One  broom  ( bal  f-co*  ^ 

b «.' 411     Oue  taMo-covcr  { UtUi  cuai ; . 

fci  ..     ■^' )...,..  ill  I 

ioui .., , im\ 

Tlio  Articled  markeU  *,  uut  he\n%  tt^nnei}  to  coofonn  to  ft  stAnrlarU  patti^rn,  aujl 
ljti»n)tbt  Uy  I  be  ciiilet  friim  boni(«;  Utit  all  otber  articled  inn«t  cotifbroi  lo  tbe  rrgxitntii 
ttiul  iijiiftt  tb*»it}fore  be  suppUcil  by  tb*?  s I ort» keeper. 

X.  Kaeb  Cailtft-MiddbipntaD  fuust^oo  ailnijssioa,  deposit  witb  tbe  payfii««t«r  llie  i 
tit  $5*i»  for  wbicb  he  will  b«  credited  uii  tbe  bi«»kH  <.»f  tbat  officer,  to  h*^  exiie&dt*<!,  I 
ilireefloij  of  the  SuperinteDdeut,  in  tbe  ptircba»t?  uf  text*boc>k»,  and  olber  Kotbi^rii 
article*  besides  thine  euiimerwtetl  in  tbe  preeediiijf  article. 

All  ibe  depofcits  for  clotbiug  and  tbe  entrancc-dcxwsit  of  $50  inuftt  be  mndv  Wfan 
rtindidate  c&n  be  received  into  tbe  Academy. 


srMM.iiiv  or  Kxvr.snKs, 


^Tlepoftit  for  clothinp^.* 
Dep4)filt  for  book«,  Jkc 


Totd  deposit  requin^il .  'iV/\ 

Tb«*  valne  of  clotbing  brouglit  iroiu  borne  i^to  be  dediicttnl  from  thia  iimontit. 
Hat'b  Ciidel-Mid^biptuftu,  wit  mnuth  q/trf  othni^^iOHt  wdl  be  credileil  wab  ibe  ami 
«»f  bis  acttiftl  expense*  in  traveling  from  bis  homo  to  tbe  Acftd«»my« 

XV.  A  C'iidet-Midsbipujan  wbo  volnntarily  reniicn*  bi*»  apptiiuttuent  wtthiti  •  J 
tbe  lime  ctf  blB  admission  to  tbe  Academy  ^vill  ht%  rNioired  to  rvfuud  tbe  aiiHtaiil  i 
bun  fur  tniveling-expensi**. 

GEO,  M.  K0BK80K. 


ISA! 


JU:kE  AND  SEI'i. 


AS   CAI 


IDSHII 


iii;(i. 


ARITHMETIC. 

Sia^TEMBER,  IcTil.— TimeanoMytl,  rti^  kottrt. 

Two  tjuuMthns  majf  ht  omitted. 

&sprt9A6749  thou^andthit  aud  307  milU9tith§  as  decimals,  and  fltid  the  qiiotitiut  t^f 
«  by  the  second. 

f  i!  of  2.15  -    ^     of  ,Ch2    1-  lOOO  to  a  decimal 
\'ii>  jut  y 

bieb  lA  the  ^reate^t  aod  which  the  Icaat  of  lUe  eKpres^ioud,  }  H*  }r  I  4142),  and  i  ^ 

1  d^cimul  jiirt  is  .7409375  of  aSTlOO  f 

f  what  firaotion  must  }^-  of  ?  +  *Jt  J7  !t  ^  It  ^  ditided,  that  the  ciootieot 


What  i*  V  of  /r  of  ?  of  thi* 
Find  the  fractious, 
nules  r.  furlough  82  yard* 


f>  f  f 
^ factor*  of  a  certain  nnmher  are  {%  2\^  |i»  aod  jJ. 
»frf 

I  of  two  fractious  is  m,  and  their  differeiiee  U  ^^#i 
iltice  i  of  Ilk.  4tif,  to  the  deciiuul  of  £1. 
lometre  — =  ItHio  mutiv*  ^  ♦  i>f  a  mile.    Reduce  t* 
«t  to  metri'tt. 

bit  th«  viilne  of  i27  j  anls  *2  feet  I*  inches  of  gold  Ucc,  |  of  an  ibcb  wide,  if  17  ^*ards 
i  11  iijcU«-is  uf  Uc4*.  1  iuch  wide,  cost  ^•23.40. 

)m*-third  of  J't  money  is  cqnal  to  iwo-tifrhs  of  IfB^  antl  J  has  $17.50  more  thau 
utT  much  money  has  each  !  , 

Dd  /I  nm  a  race,  tbtir  rAt«?i«  of  riiiitviiijs  t»eiiii;  as  17  to  16 ;  J  runs  *2|  niileji  in  1(» 
I  4^  •ccoudK,  aud  B  nms  th«  whole  di^tam  e  in  34  minutes,  Whut  was  the  diti- 
uo  f 

;  i»  Ihe  piTseut  worth  of  ij5747tdae  9  mouths  hence,  interest  at  31  per  cent,  f 
t\  tj»  worth  .'^i*G0^4 ;  for  what  stim  mast  her  owner  insure  her.  »o  that,  if  she  is 
s  i»ar  rt!Ceive  both  the  vnlue  of  the  ve^^cl  and  the  sum  paid  for  jusuritig  her,  the 
iu<»»irance  heing  IJ  pcjr  cent.  F 

Extract  the  *<inare  root  of  9007 ?0 16 J), and  find  the  value  of  r  *^^  *  ^g  fy^^  ^lucj. 

\/3*  +    1 

I  foutractor  undertook  to  complete  a  piece  of  work  in  B4  days,  aud  eogajced  '10 
►  do  If ;  after  41'  days,  he  put  on  W  more  men.  and  then  finif»hed  the  work  *2  day« 
m.    How  mMuj  diij*  behmdband  would  he  hflve  been  if  he  had  not  engaged  the 
Ht  'if 

-  ijf  SI  rvom  are  to  he  papered ;  the  room  »«  23  feet  ^  inches  long,  15  feet 
\  Wide,  and  1 1  feet  t>  hirhei  hij^h  t  there  ari*  two  windows,  each  9  feet  t»  inches 
kd  S  fiHft  wide;  ;i  rtre-pl»ce,  4  feet  *'*  incbea  high  and  0  feet  wide^  and  a  door,  7 
f  Inebeft  high,  3  feet  0  inches  wide.    Find  tlie  coi»t  of  the  pap«>r  reqniredi  at  $4.0^ 

[  of  Vi  yardu,  the  paper  being  *itj  iuchei*  wide, 
r^o  ttrtiti^t  (**i  feet  and  SA  feet  in  IcugTh  respectively,  are  moving  on  parallel  rail«» 
'  directlfin*.  atnl  are  observed  to  pa^s  each  other  in  one  seootid  iind  a  balf; 


EXAMIKATIOX    OF   CAXDIDA! 


Imf  libco  tber  Are  morlDg  to  tJie  dame  dirr^tiod.  Uite  T^loriUe%  b-iu;;  lUt* 
Mbt«^  tbe  £>cUc  tnla  U  o^icrrvd  t4»  ps»  tW  oihtt  in  tis  •^toonlA,    Fiiid  tlii*  rait 
all#M  fcr  iMMr  9X  wbicb  cadi  tzmiB  tmT#b» 

KH  Oa  ft  p4ec«  of  vork  3  nueti  and  ^  boxt  art  ei»^t«!riil,  irlno  do  1  of  f t  lo  5  fia| 
■lt«r  tk]9»1  aotv  iBaa  and  S  iMire  I1079  are  |i«t ««,  attd  1^  w^rk  is  eQfir|i1rt«d  to  3i^ 
merck  H^vlsaic  viMild  it  take  a  ami  to  di>  Ibe  wbalc  woik  alooe,  aod  liow  I 
a  taka  a  bo  j  f 

HyoiiSH  BEAXCHEa 


1.  *^To  lire  wit  It  tlieai  b  Ur  Um  swc^  tliao  to  rettteoibcr  tlkee.** 
Kaaia  t^  tkfee  caawa,  and  ezplain  tka  dUmat  qms  of  eack. 
Wliat  pan  of  fpeecb  u  thai  ia  aaek  oC  tkc  iBHofnof  araleikoe*  f 
1  know  ti«f  joQ  an?  H^ht. 
The  g<^  tkut  I  w'oal4«  t  tU>  out. 
Do  Toa  dare  i«U  ui«  C^i  T 
4.  Give  Um  poiewiye  pltiral  of  (^ur,  eii«0ijp./o#niirf,  tnyalA* 

Giro  the  past  partleiple  ofley^  dir.  ikmwL 
5w  **  Bat  Jkoir  can  be  expect  tial  arAcrf  wk^^nM 
Build  for  biou  mw  for  bim,  and  at  bia  caD 
lAH'e  biBi»  w*©  for  bimself  will  take  w^  •^'■^  ^t  afi  * 
rai»c  tbe  word9  in  Italics. 


1,  $tat«  wber^,  and  od  wbnC  irai^i,  tb«-  folia«riug  aU«>«  ar«  vU^tar*   1 
1.  Trieste :  3.  Calcutta ;  4.  F*ftenibnr2. 

2:  Describe  tbe  foUoTrmg  river*,  telltni;  wbere  tbej-  ri*t,  ia  iriiAt  *  •! 

flow,  into  wbat  water  tbe  J  empty  :  L  Mob^i^rk;  "i*  Cuogo;  X  Brabiii^j'  31 

bar. 

X  Wbere  is  Cape  Wratb  f  Cai>e  Matapaii  ?  Cap#  GaUioaaf  Capa  t*ai«ia»f 

4.  Fix  tbe  podition  aod  directioD  of  tbe  foUowtiig;  L  Omuipiaa  Hili* ;  ^  C,*arpii^ 
iao  )toii]itaiDs  ;  3.  Greeu  ^loontajuiii* 

g.  Make  a  coaitiog  voyage  between  PortUod,  M^..  attd  Xew  Orl^aoa,  atoppiafil 
mix  vroportK.  State  i&  order  tbe  bodies  of  water  passed  tbroagb,  tbe 
eilie*  rifcited*  nod  tbe  iianie«  of  tbe  States  pa»ed. 


Scientific. 

Snpremaey. 

£coooixij. 

Smtagant. 

ClerioaL 

jUqnieaoe. 


Diareap^ct. 

Caprice. 

GaUey. 

Grenadi«*t. 

Forage. 

£«itavalent. 


Ince»»aut. 

ProceftL 

SH[»«?l^de. 

QiiarrfL 

Art  i  liter* 

Exbaustioi^ 


Pkraaeoto^ty. 

Qtiaraoti 

P^iiiai>aai«l 


RE-EX  A^Il^CikXIOKS, 
ARITHMETIC. 

Ttro  fittr*fi0n§  mtigU  0miitt4. 
gloiplify  eacb  of  ibe  expre^ions:  *i^>L?J.  ^-^^^^\  ^*  .f 


tt«J 

tf'4 


Dlrido  tool  by  mm  and  .00«»l  by  li^M, at>d  uuihlply  tb«  two iiooticQt*  t 
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2.  How  mauy  times  is  the  difference  betweeu  the  product  and  sum  of  7^  and  4} 
coataineUinl  o£|«f  |of  ^^  +1  of  «  of  7j-+16j^T 
Reduce  to  its  simplest  form— 


24 
33 


^  ^  12        33 
Given  that  the  sum  of  the  divisor  and  quotient  is  33000,  also  that  the  quotient  is  15 
times  the  divisor,  and  the  remainder  is  iV  of  the  divisor;  find  the  dividend. 

3.  Reduce ^t-  of  5  ^  of  £1  —  --  of  1«.  >  to  the  fraction  of  £9  16s.  Id. 

How  many  gallons  of  water  will  it  take  to  cover  an  acre  of  ground  to  the  depth  of 
one  inch  f 

4.  A  can  do  in  2  days  as  much  work  as  £  in  3  days,  and  B  in  5  days  as  much  work 

as  C  in  4  days;  what  time  will  C  require  to  finish  a  piece  of  work  which  A  can  do  in  9 

days? 

7 
Divide  $100  between  two  persons  so  that  one  may  have  ^  as  much  as  the  other. 

5.  A  man  bought  a  horse  for  $365,  giving  his  note  due  in  30  days;  he  sold  the  horse 
at  once,  taking  in  payment  a  note  for  $435,  due  in  4  months ;  what  was  his  gain  per 
cent.  ?    (Interest  at  6  per  cent,  per  annum.) 

In  what  time  will  the  interest  on  £57  Is.  8d.  amount  to  £2  Us.  4^(f.  at  7A  per  cent, 
per  annum  ? 

6.  Which  is  the  greater,  the  square  root  of  231,  or  the  cube  root  of  4711  ? 

7.  A  contractor  engages  what  he  considers  a  sufficient  number  of  men  to  do  a  piece 

of  work  in  84  days;  but  he  ascertains  that  3  of  his  men  do  respectively  \  i,   and    ■ 

'*^S5i  than  an  average  day's  work,  and  two  others  -  and  —  more;  in  order  to  complete 

^^e  work  in  the  given  time,  he  procures  the  help  of  17  additional  men  for  the  84th  day. 
How  much  less  or  more  than  an  average  day's  work  on  the  part  of  these  17  men  is 
''tqiiired  f 

^-  The  floor  of  a  hall  is  260  feet  long  and  93  feet  wide ;  find  the  cost  of  covering  it 
^ith  can>et  and  oil-cloth ;  the  oil-cloth  to  be  laid  along  the  sides  and  ends  a  yard  wide, 
*'iO  the  carpet  to  extend  6  inches  over  the  oil-cloth;  carpet,  $2.09  a  yard,  33  inches 
^i*le;  oil-cloth,  90  cents  a  square  yard. 

^.  A  man  can  walk  from  JL  to  Z?  in  1  hour  less  than  a  second  man,  and,  when  they 
^^•'^rt  from  opposite  ends  of  the  distance  and  walk  in  contrary  dirertions,  they  meet  at 
*  Doint  which  is  twice  as  far  from  A  as  it  is  from  B ;  if  the  first  man  walks  5  miles  per 
•^^nr,  what  is  the  distance  betweeu  A  and  B  ? 

10.  A  train  leaves  -B  at  9  a.  m.  and  runs  to  C  at  the  rate  of  15  miles  an  hour ;  and 
^^other  train  leaves  A  at  noon,  and,  running  through  jB  to  C  at  25  miles  an  hour, 
''Caches  C  half  an  hour  later  than  the  train  from  B,  Find  the  distance  from  A  to  C, 
^^  distance  from  AXq  B  being  15  miles. 

ENGLISH  BRAN'CHE.S. 
June  24,  l^^TO. — T\mv  alhu-ed.  three  hourH. 

GKAMMAir. 

1.  Give  the  possessive,  singular  and  plural,  oialJy,  allty,  spray,  grief,  haf,  lobS. 

2.  Explain  the  difference  between  the  active  and  the  passive  voice.  Explain  trans- 
itive and  intransitive  verbs,  and  show  how  the  distinction  of  vcicc  applies  in  the 
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3.  Numo  the  relntive  proQonns,  nod  «tate  to  what  dftas  of  objects  eacli  of  I 

4.  Give  the  priDcipal  part-a  ot0^^jle€t  itmre^fight^  ifrotrit,  hur$t 
5»  Auttly24?  the  followjog  seateuce,  and  oame  the  purU  of  «p©ech: 
**That  umn  has  beea  from  time  itmuemorial  a  right-headed  uiiniiU,  ia 

pnte;" 

1.  Fir  the  posit lou  of  the  following  cities,  and  tell  Tchich  of  them  are 
States:  1,  Galveston;  2.  Bangkok;  3.  Colnmbns:  4.  Hatnbnrg;  5,  Metl 

2.  State  what  bodies  of  water  are  connected*  and  what  bodies  of  latid  sepdir 
the  following;  L  Torres  Strait ;  2.  Strait  of  Sunda ;  3.  Xiagara  Rirer  ;  4.  81. 
Channel ;  5.  Strait  of  Ortnnx. 

3.  Bound  Nevada,    Name  the  Territories  of  the  IJnited  States. 

4.  Give  the  aonrce,  direction,  and  mouth  of  the  Wabash  Itiver;  Gila  Blvtr; 
River;  Oder  River* 

5*  Make  a  vojaf^e  from  Mataoxas  to  Constantioople. 


Eligible. 
Colleague. 
Business. 
Efficient, 
Apostle, 
verDQjent. 


Principallj-. 

Privil«?gi?, 

R»5ckoned* 

Krivalou*. 

Malediction, 

CullninTj. 


Talisman. 

Scrutiny, 

Malice. 

Countenance. 

Integer. 

Foreigner. 


Allegiaucr. 

Skirmislier^ 

Feigoiag. 

Taoable. 

Traaoberx. 

Ueiuent. 


REGULATIONS 


FOR  THE 


'OINTMENT  OF  CADET-ENGINEERS  IN  THE  UNITED  STATES 

NAVY. 


10  parsaauce  of  law,  applications  will  be  received  by  tbe  Navy  Department  for 
ppointnient  of  Cadet-Engineers. 

The  application  is  to  be  addressed  to  tbe  Secretary  of  tbe  Navy,  and  can  be  made 
tie  caodidate  or  by  any  person  for  bim,  and  bis  name  will  be  placed  on  tbe  regis- 

The  registry  of  a  name,  however,  gives  no  assurance  of  an  appointment,  and  no 
»rence  will  be  given  in  tbe  selection  to  priority  of  application. 
I.  Tlie  Dam1)er  of  appointments  wbicb  can  be  made  is  limited  by  law  to  twenty- 
each  year.  Tbe  candidate  mnst  not  1>e  less  tban  sixteen  nor  more  than  twenty 
"9  of  age  ;  be  will  be  required  to  certify  on  honor  to  bis  precise  age,  to  tbe  Academic 
rd,  previous  to  bis  examination,  and  no  one  will  be  examined  who  is  over  or  under 
pTescril>ed  age.  His  application  must  be  accompanied  by  satisfactory  evidence  of 
red  character  and  health,  with  information  regarding  date  of  birth  and  educational 
rantages  hitherto  enjoyed.  Candidates  who  receive  permission,will  present  them- 
Tes  to  tbe  Superintendent  of  the  Naval  Aca<lemy  on  the  5th  of  September  for  exam- 
Mion  as  to  their  qualifications  for  admission. 

IV.  The  course  of  study  will  comprise  four  academic  years,  with  two  additional  years 
sea.  All  cadets  who  finally  graduate  will  1>e  commissioned  Assistant  Engineers  in 
eXavy  as  vacancies  occur.  The  pay  of  a  Cadet-Engineer  is  tbe  same  as  that  of  a 
ulet-Midshiproan,8oOO  per  annum,  and  at  sea  the  same  as  Midshipmen. 

V.  Tbe  academic  examination  previous  to  appointment  will  be  competitive,  and  will 
CD  the  following  subjects,  namely :  Arithmetic;  algebra,  through  equations  of  tbe 
•t  degree ;  plane  geometry  ;  rudimentary  natural  philosophy ;  rea<ling ;  writing  ; 
tiling:   English  grammar;  English  composition;  and  geography.    The  candidate 

11  also  be  required  to  exhibit  a  fair  degree  of  proficiency  in  pencil-sketching,  and  to 
Mluce  satisfactory  evidence  of  mechanical  aptitude.  Candidates  who  possess  the 
latest  skill  and  experience  in  the  practical  knowledge  of  machinery,  other  qnaVifica- 
i«  being  equals  shall  have  precedence  for  admission. 

The  other  requisites  and  conditions  are  the  same  as  those  for  tbe  admission  of  Ca- 
:-Midsbipmen. 


COMPETITIVE  EXAMINATION  OF  CANDIDATES  FOR  API 
MENT  AS  CADET-ENGINEERS,  8EFTEMliEU,  LsM 


ARITHMETIC. 
Time  allmved,  ftro  and  a  half  Aonri* 
Jlffebraic  iolutiotit  not  admitted, 
I.  Fiud  this  valiit  lu  sir  places  of  decimals  of  tho  deries. 


3^& 


10  "^S.  in.  15 


^  + 


dtc% 


EsprcM  .1I4230T6*J  as  a  coqiuod  fractiou^  and  reduce  to  a  dcGiiuAl 

2.  Simidify  tbe  expression : 

3*  Find  tbe  valne  of  the  expression  ^-=- -I — ,  =    lo   %w^   4«clia«l  pM 

Express  the  cube  root  of  ,00448  iia  a  decimal  of  tb«  cqIks  root  of  .O^T* 
A.  A  grocer  baa  a  pair  of  false  scales,  such  tbat  a  paroid  wbieb  v 
one  scale  weijjbs  64  lbs.  in  tbe  other.    If  be  uses  tbese  scales  in  l»oyit 
tb«»  way  most  advantageons  to  bimeelf,  what  per  cent.  do«s  be  ma> 
Ti'bkb  be  buys  at  15  cents  per  lb.  and  >w]ls  at  1^  cents  f    What  di>es  nr^  nmii«*i»ii 
same  article  when  lie  nses  tbe  false  scales  for  selling  only  T  Jl 

5.  J  sold  a  vessel  wortb  i40n«X)  to  if  at  a  certain  loss  per  ci*nL  if  sold  t 
tbe  samt'  losing  rate,  and  C  sold  ber  for  8367o(^  by  irbicb  be  made  ^  pti  i 
purcbascu    Wlijit  per  cent,  did  J  and  B  eaob  losef 


I.  Solve  tbe  equations: 


ALGEBRA. 

TimrfiUotnd,  thrre  A<nir*i 


.   jr 


9.  6olreth6«qi]iitioD0: 


lOlj-  — 

103jr 


%  Find  tbe  greatest  common  divisor  of  jr«—  4lr«  -f- 16  and  r»  —  7j»  +  I8n«  —I 

5fa^  — 93^'-42/  +  l4 


Bednte  tbe  fractiou 


4^  — ^w  — 14 
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Incl  the  least  common  mnltiplo  of  a<  —  lOa- -|-9,  rt^-f-lOa^-f  "JOfl^  — lOa  — Sl.aml 
--la'  — 22a»  — .Ia  +  21. 

A  and  B  rxm  a  race  of  a  yards :  fir^t  A  ;;ivps  B  a  start  of  h  yarrU  and  1>eat.s  bim 
*  seconds;  then  A  gives  B  a  start  of  d  seconds  and  is  beaten  hy  e  yards:  find 
tinne  in  which  A  and  B  can  each  rnn  a  mile.  Verify  the  result,  making  the  fol- 
io^ BnbstitutioDS :  a,  ITCiO ;  6,  44 ;  c.  '>] ;  (?,  75 :  tj  S^. 

A  person  starts  to  walk  at  a  nniform  speed,  without  stoppinc:,  from  A  to  B  and 
Cv  at  the  same  time  that  another  starts  to  walk  at  a  uniform  speed,  without  stop- 
V  from  B  to  A  and  back  ;  they  meet  a  mile  and  a  half  from  B,  and  again,  an  honr 
r,  a  mile  from  A  :  find  the  rates  of  walking  and  the  distance  between  A  and  B. 

GEOMETRY. 
Time  aUotredy  Uco  hours. 

Prove  that,  if  through  a  fixed  point  within  a  circle  any  chord  be  drawn,  the  pio- 
;  of  itH  two  segments  will  have  the  same  value.  \^iatever  be  the  direction  of  tbe 
•d.     What  is  the  hmi  chord  that  can  be  so  drawn  ?  thf  gnate^t  f 

What  is  meant  by  a  mean  proportional  ?  Prove  that  if  through  a  fixed  point  wiih- 
a  circle,  a  tangent  to  the  circle  be  drawn,  and  also  any  secant,  the  tangent  is  a 
in  proportional  between  the  whole  secant  and  its  external  segment. 

Prove  that  the  square  described  njifm  the  hypothenuse  of  a  right  triangltr  is 
Ivalent  to  %he  sum  of  the  squares  described  upon  the  other  two  sides. 
.  Prove  that  the  side  of  a  regular  liexaicon  is  oqual  to  the  radius  of  the  circum- 
ibe<l  circle.  Denoting  the  radius  of  the  cin-le  by  »i,  fiud  an  expression  for  th«i  length 
i  »iile  of  the  inscribeil  equilateral  triangle,  ami  a]si>  for  the  area  of  the  triangle. 
.  If,  at  any  jwint  D  in  the  side  A  C  of  the  triangle  A  B  C\  a  «4lraight  line  D  E  be 
.wn  mnkiog  an  angle  AD  E  equal  to  the  augle  .1  B C,  and  meeting  .<  7?  in  A\  prove 
it  \f  D  B  and  E  C  be  drawn,  the  angle  A  I)  B  is  equal  to  the  angle  A  E  C, 

NATIRAL  PHILOSOPHY. 

Titiit  itUo'raL  thne  hours. 

L.  How  are  forces  measured  ?    What  is  the  w(/»/*t/i/of  a  force  .*     Di'fiue  wtighty  mkw*, 

il  Bpecific  graritjf, 

Kt  what  part  of  the  earth's  surface  is  the  weight  of  a  body,  as  determined  by  a 

ring-balance,  the  greatest,  and  why  ? 

ii.  Define  centre  of  graviiy  :  also  stable,  nii*rable.  and  neutral  equilibrium. 

Xlie  distance  of  the  centre  of  gravity  of  a  t.-rnie  from  its  base  is  equal  to  one-fourth 

e  altitude. 

F'ind  the  position  of  the  centre  of  gravity  of  a  bi-».ly  formed  of  two  cones  (altitudes  a 

"1  h)  having  a  common  base,  the  vertices  bein::  on  oppi»^ite  sides  of  the  base. 

3-  Show  that  a  board  cut  in  the  form  of  a  rhombus  is  alwuys  in  stable  equilibrium 

lien  resting  on  its  edge  on  a  horizontal  plane. 

A  conical  sngar-loaf  whose  h^'ight  is  t^vice  thf  diaim-ter  of  its  base  stands  on  a  table 

^ciently  rough  to  prevent  it  from  ■sliding:  if  tlie  table  bo  tilted  until  the  suj^ar- 

'^f  isou  the  point  of  topjiling  over,  tlnd  th*-  iTitlination  of  the  table  to  tlie  hoii/ou. 

**•  The  ^rhe*rl  ami  axle  bring  in  equilibrinni,  fiijil  the  n.-lation  b■.■T^veen  the  pnwi  r  .md 

'♦?  weight. 

^wo  wheels  are  conneeted  by  a  rough  endl*-'*  i"pi- :  tIm-  diainetir  of  the  !arj:«-r  wheel 

•^^Jig  four  times  that  of  th»'  .^nialh.T,  find  the  latio  of  th^*  axl»'«»  in  iTder  that  equal 

'''ghts  suspended  from  conls  wouml  ronml  t!»<.'  :ix!«*s  in  ctintrary  direotiou'i  may  pio- 

^'^h^'quilibrium. 

•'•  Wiiat  kind  of  velocity  is  produc<.*d  by  the  acTi«m  of  n  constant  fuce  ? 

*^»ive  the  three  laws  of  ni«»tioji. 

^'iiid  the  ?>iiace  desciib»'il  by  a  falling  body  during  the  tliii«l  >^cond  of  its  motion. 

*♦.  Kow   i*i  the  pre^-iurc  of  a  lluitl   upon   any   point    of   the  containing  ve->el  do- 

tiiined  ? 
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A  f»ip«  carried  the  rain-water  from  the  top  of  a  hooiie  to  a  tank,  from  it  I 
6utplus  water  escapes  hy  tueao^  of  a  valve  in  the  top ;  it  h  fouud  that  a 
Ibfr.  placed  on  the  valve  cauae^  the  water  to  rise  in  tUe  pipo  t4>  the  height 
find  the  ar«a  of  the  vulve« 

7.  Sketch  a  coujuou  bydnmu.-ter. 
If  (he  voluuie  h»*tvrteu  twu  bttcceMi^ive  ^raduatiood  on  the  8t«Qi  of  a  hjrda 

be  thousandth  part  of  its  ivhoie  butk«  and  it  lloat  iu  di)» tilled  water 
sioiuif  and  in  sea-wuter  with  4(J  dJvititou»  above  the  surface,  tlnd  the 
of  aea- water. 

The  cavity  in  a  conical  ritle-bullet  is  dllcd  with  a  plug  of  pine  wood.    If  ibft| 
be  held  in  the  baud  beneath  the  tiurfiice  of  water,  ADd  the  plug  be  then  r«ia 
the  apparent  wei/^Ut  of  the  Utiltet  be  iuereaaed  or  diminished  f 

8,  How  may  the  height  of  a  mountain  be  aacertaiuiHi  rouglily  by  ineaDt  of 
moineter  f 

If  the  diOerence  of  readings  of  a  thermometer  which  if»  gradaated  aeoordlojc 
Fiihrenheit'«  and  the  centigrade  scale  be  40,  find  the  temperature  by  eftoh  seal 

ENGLISH  BRANCHES. 
Time  allowed^  three  konr^. 


F 

*>rELLlNG. 

1 

Jadicious, 

EflFeetive. 

Connotence. 

ArtiUei^. 

Conception. 

Munrfe!ft. 

Appreheusiou. 

MiUtary. 

Phra«e. 

Speciflc* 

Acu  tenets, 

Sluggish.  J 

Atmospheric. 

Typical, 

Proee4»* 

Rei»oaroi^1 

Relevant, 

Precise. 

Edifice. 

Catajitruphc 

Anomaly. 

Nursery. 

Aoaly«ia. 

Cavil. 

1.  Where  i«  Cheyenne  f  Cayenne  f  8ydney  f  Stettin  T  Sheffield  ?    Tell  wblcli« 
are  eapitaU  of  States. 

2.  Give  the  posit itiu  aud  direction  of  the  Pyrenees  Mountains ;  Ural  Monotaifia 
Mountains;  Allegbaoy  Mountains.    Tell  what  States  are  bonnded  by  eaci  n 
ranges. 

'X  Name  in  order  the  States  of  South  America  that  border  on  ihv  aea-coaat,  m 
tion  three  seuport*  in  the^e  State*,  giving  the  fiosition  of  each. 

4i  Give  the  source,  direction,  aud  mouth  of  the  Roanoke  River;  8t.  Clair  Ri^ 
of  any  two  river*  of  France. 

5.  Make  a  voyage  from  Buenos  Ay  res  to  Bombay  via  the  Snoz  Canal «  and  slofi  i 
seaports  on  the  way.  Name  in  order  the  watew  pa*^*d  throui$h|  aad  fit  I) 
tioQ  of  the  portij. 

KXGUffH    6R.iMMiR. 

1.  Qive  the  possessive  singular  and  objective  plural  of  eaao/rjr,  ^'>U'»  dUaiiify« 

2.  State  the  voice,  mood,  tetise,  person,  number,  and  principal  fMifts  of  each 

following  verbs : 

1.  You  ahouidht  ovcrthratvn. 

2.  I  am  tlttptit^. 

X  One  on  eiirth  iu  silence  wrought. 
4.  A  shell  hur*t  near  them. 

3.  What  i^  0  demouittrAtive  pronoun  f  an  impersonal  v«*rlf  ?  a  cot^itoellrt 
Whttt  is  the  object  of  the  inllexion  of  nouDs  f 

4.  Analyze  thr  fullowiug  seiitem^e: 
*' But  yoUf  who  know  me  better,  know  that  t  am  somHhlug  more  fhati  1 

would  imply." 

5.  Parse  the  words  in  italicn : 
"*  Somt  hart  ffone  on  long  Irani  itito  distant  liindsi  nsorjned,  ra/iawtfy 

•acred  symbol  into  heathen  countries.** 


COURSE  OF  INSTRUCTION. 


DEPARTMEXT  OF  SEAMANSHIP. 

Seamanship.*— Description  of  all  kinds  of  rope,  and  its  practical  manipulation  for 
11  parposea  on  shipboard;  measuring  for  and  fittiug  standing  and  running  rigging; 
DaatiDg,  sparring,  and  rigging  ship;  getting  on  board  and  stowing  a  vesseFs  outfit; 
organizing  a  ship's  company ;  fittings  of  boats  ;  management  of  boats  under  all  circum- 
itancea;  evolutions  of  vessels  at  sea  and  in  harbor;  repair  of  spars  and  rigging  in 
!aaes  of  accident ;  duties  of  officers  at  sea  and  in  port ;  rules  of  the  road ;  wind  and 
weather. 

Text-hook,— Luce's  Seamanship,  with  lectures,  and  illustrations  from  models. 

KaVAL  CONSTRCCTIOy. 

Text-hook9,—TheMle*s  Naval  Architecture  and  Wilson's  Ship-Building,  with  lectures 
illustrated  by  models  and  drawings. 

Naval,  tactics.* — Organization,  formations,  and  mana'avering  of  a  fleet,  under  steam 
or  sail. 

Text-books. — Manual  of  Naval  Tactics  (Ward) ;  Steam  Fleet  Tactics  (Parker) ;  United 
States  Naval  Signal-Book ;  Manual  of  Signals  (Myer). 
Practical  exercises,  consisting  of— 
8eama>*ship-drills.'' — Exercises  ou  shipboard  with  sails  ami  npars. 
Naval  tactics." — Exercises  in  boats  under  oars  and  uuder  sails. 
Signals. — Exercises  in  the  use  of  signals  according  to  Myers  Army  Signal  Code. 
The  instruction  in  boxing,  gymnastics,  swimming,  and  dancing  is  in  charge  of  this 
department. 

DEPARTMENT  OF  ORDNANCE  AND  GUNNERY. 

Practice  and  theory  of  guxxeky.* — Practical  naval  gunnery,  as  laid  down  in  the 
Ordnance  and  Gunnery  Instructions  fur  the  United  States  Navy. 

Preparation  of  gun-Iron  from  crude  ore,  including  the  description  aud  use  of  furnaces. 
Manufacture  of  wrought  iron,  steel,  and  bronze.  Fabrication  of  guns  of  all  descrip- 
tions. Manufacture  of  gunpowder  and  fuses,  and  of  all  kinds  of  projectiles  and  fire- 
works. 

Iheory  of  gunnery,— Motion  of  projectiles  in  vacuo  and  in  the  atmosphere  ;  initial, 
remaining,  and  final  velocities,  and  the  methods  of  determining  their  values ;  the  effects 
of  variations  of  charge,  windage,  aud  weight  of  projectiles;  deviation  of  projectiles; 
the  several  systems  of  pointing ;  tangent-sights  aud  determination  of  their  values ; 
penetration  and  shock  of  projectiles ;  and  recoil  of  guns. 

Text-hooks, — Cooke's  Naval  Ordnance  and  Gunnery  ;  Ordnance  Instructions,  United 
States  Navy;  Gunnery  Instructions,  United  States  Navy. 

Infantry  tactics.* — Organization  and  formation  of  squad,  company,  and  battalion  ; 
school  of  the  soldier;  company  aud  battalion  drill,  including  instructions  for  skir- 
mishers and  the  bayonet  exercise. 

Ttxt-hooks. — United  States  Infantry  Tactics  :  Wingato's  Kirte  Practlee. 
Practical  exercises,  consisting  of— 

Infantry-drill. 

Field-artillery  and  boat-howitzer  exercisk. 

Great  gun.s.— Exercises  and  target-practice  ou  board  the  Ignited  States  ship  Santee. 

Mortar-practice. 

Fencing. — Exercise  with  small-swords  and  broad-swordn. 


*  Cadet-Midsbipnien  on].v. 
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0RPARTMEXT   OF  MATllllMATlCS. 

ALtiF.KffA.— Fiini1aiBt?utal  apt'raltuQi*;  rotlactkmatiil conversion  of  fraclioosil  n 
quRittittfft;  in  vol  tttioiJ  and  evolution  ;  reduction  aud  dolutiou  of  ei|uatioQ0  of  ' 
aud  ■«.*«:oij<l  dt»grt^f 9 ;  the  sommation  of  series ;  tlie  tminrCf  con»truction,  And  um  i 
lognritlimH;  the  theory  of  equations. 

Geom  tern  v.— Plane  and  soliti  j^eomctry ;  the  tucnsntntion  of  surftu:^  Jiuil  ?olti 
the  application  of  algebra  to  geometry. 

THtmiNoMETHV, — Analytical    inveafigation    of   trigonometric  fonnnliMi,  am! 
appIicaUon  to  all  th«^  case**  of  ^lane  aud  sphcrieal  trigouotutstry ;  tlid  coii»tnictioa  i 
plue  of  trigotiottietrio  t»bl«9f  th«  sotation  of  tng^jtioaietric  ecjoiitiatiff ;  trigono 
Mtriea. 

AxALYTtCAL  GKOMErrRY»~Ei|natioDa  of  the  right  line,  plane,  and  conic  socllODt; « 
Giuaion  of  the  general  eqnation  of  the  ««econd  degree  inrolring  two  or  threo  rvriah 
I  determination  of  loci;  principal  problems  relating  to  the  cylinder,  coi>e,  ii>pb«f»m 
spheroiilA. 

Descriptivk  geomkthy,— The  graphic  illtiBtration  and  «olntion  of  prob1cnr»  la  i 
geometry,  and  the  application  of  the  method,  particalarly  to  the  prpjocttoti*  ^  I 
sphere  and  the  constniction  of  maps. 

Tcrf-^oofcf,— Ray's  Higher  Algobra;  Chanvenet*s  Geometry  ;  Chanv 
ctry;  Cbtirch'a  Descriptive  Geometry ;  Todbnnter'*  Conic  Seotioiw;  K 
Tables, 

ELECTIVE  COURSES. 

In  addition  to  the  above^  Cadets  of  the  third  and  foarth  clasne^  who  dbpLty  tnKrl*^ 
ability  in  mathematics  arc  i»ermitted  to  take  an  advanced  coarse.  The  foUovuif  >'* 
tho  clcctivo  conr»ea  for  1^5-77 ; 

Fourth  c/a*t.— Algebra,  the  theory  of  eqaationt,  ami  citrve^tra^ing, 

rAiV<<  cMm,— The  elements  of  the  ilifferential  ami  iutogral  calculus,  witU  appUcttWo* 
to  trigonometry  and  geometry  of  two  dtmensiooft. 

Texi-hookti, — To<Uiiint4?r'8  Algebra  for  Colk»ge«  and  Schools;  Todhuoler**  Tb' 
Eqaations;  Hicc  and  JuhmKin'ti  Elements  of  the  Differential  and  Integral  Cakuj 


DEPARTMEXT  OF  STEAM-ENGINEERING. 


Marine  ENnixes. — Oeoeml  theory  of  the  steam-engtoe ;  claasificatioii  Afi.t*ti.A«| 
marine  Ateam-enirinea,  and  of  instrameotft  and   apparatnd  used  in  coni 
them;  the  principles  followed  to  intnre  sire'jgth  in  constmction ;  the  compTivn 
the  power  aud  its  cost;  thedaties  of  the  engine-room  watch,  and  of  the  engttii 
ion. 

Fabkicahox  of  maciiixery.*— -Th^  qualities  and  strength  of  xnateriaki  and 
processes  of  manafactnre. 

Dt;>«iGXixG  OF  maciiixckv.*— The  designing  and  construction  of  augiiMw  and  i 
machinery^  and  the  motions  employed  in  valve-gearing. 

MKCttAxtcAL    DRAWING,*— The  nomenclatnre  of  design  and  ootistrnctioo ;  , 
aud  conventional  practices  of  the  art ;  the  execotiou  of  platm,  elevations,  ami  i 

Pkactical  exercisej^. — The  management  of  narino  steam-apparatus;  [liirl 
tools  and  machines;  baud-work  of  the  luacbine-shop,  pattern-shop,  mititlicry. 
ihop,  and  foundry.]* 

Text'hooki. — King's  Practical  Notes  on  the  Steam-Engine ;  Uonme*s  Haml-ikiihk  i 
Steam-Engine ;  Warren's  Eletuentsof  Mechanical  Drawing;  VVillls*s  Principles  wf  3 
aninm:  R«iikine*^  Steam-Engine  and  other  Prime  Mnv»^rs;  Zi^tin©r*s  Vslve-Molif 
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DEPARTMENT  OF  ASTRONOMY,  NAVIGATION,  AND  SURVEYING. 

Astronomy. — Descriptive  and  practical  astronomy,  including  the  use  of  instruments, 
especially  those  used  for  determining  terrestrial  latitudes  and  longitudes. 

Text-book. — C.  J.  White's  Astronomy. 

NA^^GATION.* — Theory  and  practice  of  navigation,  the  latter  including  instruction 
in  the  duties  of  the  navigator,  the  use  of  navigating-instruments,  and  their  construc- 
tion, with  the  solntiou  of  problems  and  the  use  of  tables. 

Text-books. — Coffin's  Navigation ;  Merrifield's  Deviation  of  the  Compass. 

Surveying.* — The  form  of  the  earth,  with  special  reference  to  the  construction  of 
charts;  explanation  of  geodetical  surveys;  the  solution  of  problems  in  nautical  sur- 
veying ;  and  practical  work  in  surveying  and  constructing  charts. 

Text-book. — Jeffers's  Marine  Surveying. 

DEPARTMENT  OF  PHYSICS  AND  CHEMISTRY. 

Acoustics. — Theory  of  waves;  the  prodaction  and  propagation  of  sound;  the 
nnmerical  evaluation  of  sound;  modes  of  vibration  ;  communication  of  vibrations; 
analysis  of  vibrations. 

OPTIC8. — The  propagation,  reflection,  and  refraction  of  light;  lenses,  vision,  and 
optical  instruments ;  spectrum-analysis  ;  color ;  the  undulatory  theory  of  light ;  polar- 
ization and  double  refraction. 

Electricity  AND  magnetism. — Magnetism ;  statical  electricity ;  Voltaic  electricity  ; 
electro-magnetism;  electrical  measurements ;  applications  of  electricity  ;  thermo-elec- 
tricity. 

Chemistry.— General  chemistry. 

Meteorology  and  climatology. 

Experimental  lectures  in  physics  and  chemistry. 

Heat. — Theories  of  heat;  sources  of  heat;  conduction,  radiation,  and  convection; 
specific  heat;  sensible  and  insensible  caloric;  effects  of  heat;  instruments  used  for 
the  measurement  of  heat;  thermo-dynamics. 

Text-books. — Stewart's  Elementary  Physics;  Eliot  and  Storer's  Chemical  Analysis; 
Jenkiu^s  Magnetism  and  Electricity  ;  Stewart's  Elementary  Treatise  on  Heat;  Miller's 
Inorganic  Chemistry. 

Befertnce-hooks.^GsinoVs  Physics ;  Maxwell's  Theory  of  Heat. 

DEPARTMENT  OF  MECHANICS  AND  APPLIED  MATHEMATICS. 

The  differential  and  integral  calcxtlus.— The  principles  of  the  differential 
calcnlus,  including  Taylor's  theorem,  applications  to  problems  of  maxima  and  minima 
aod  the  tracing  of  curves ;  the  methods  of  integration,  and  the  application  of  the 
integral  calculus  to  areas,  surfaces,  and  volumes,  and  to  the  finding  of  centres  of 
gravity  and  moments  of  inertia,  and  to  the  simpler  cases  of  differential  equations. 

Mechanics. — Statics^  including  the  theory  of  friction,  adhesion,  and  stiffness  of 
cordage.  Dynamics^  including  the  motion  of  projectiles  in  a  non-resisting  medinm  and 
in  air;  motions  of  translation  and  of  rotation  of  bodies  about  an  axis;  falling  bodies; 
central  forces  ;  the  simple  and  the  compound  pendulum  ;  the  laws  of  planetary  motion  ; 
work,  and  conservation  of  energy. 

Hydrostatics. — Mechanical  properties  of  llniils:  the  laws  of  e<iuilibrium  and  press- 
nre;  the  dotation  of  bodies;  the  stability  and  oscillations  of  floating  bodies;  specific 
gravity  :  the  motion  of  liquids.  Air i form  flu icU. — Laws  of  pressure  ;  weight  and  press- 
ure of  the  atmosphere;  density  and  temperature  ;  the  barometer,  the  siphon,  and  the 
pump. 

The  .strkngtii  and  resistance  of  MATERiALs.t— Strength  and  flexure  of  beams ; 
beams  of  uniform  resistance;  results  obtained  by  experimentors. 

*  Ca«let-Miil!*liiprn<'u  only,    t  Cadet-Eiiniueers  only. 
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COUHSE    OF    IKSTRUCTIOX. 


Te^t-hiiok». — Rice  and  JohriUfOD'a  Elcitieiibi  of  the  Differentuki  /irni  In: 
Todhunfpr's  Mechanics  for  BegiDtier!*;  Smith*ii  HydroMatie*;  aud  W  » 
tbe  ResUtaoce  of  Mateml^t. 

ELECTIVE  COUaSK, 

Cadets  who  have  completed  the  elective  course  lu  maiheoiatic«  are  permit  led  to  t 
an  advaoced  coarse  in  mtei^ral  cakulu*^  and  aual.vticat  iuecliaiijc». 
Tat'hook. — Willi  am  sou 'A  lutegral  Calculus, 

DEPARTMEXT  OF  ENGLISH  STUDIES,  HISTORV,  AKD  LAW. 

Law. — ConstituiioD  of  the  United  States. 

International  law : — orij^iD  and  growth  of  the  scieuce ;  rightn  and  dtitit^  of  uatiooi  la  I 

\  and  war;  rights  of  interference,  of  jurisdiction  over  the  eea,  of  commeroe,  at  I 

>  over  land  and  navigable  rivers  ;  extradition:  dntie«  of  ministers,  coutQU^i 

aTmleomiivanders :  contiscaiton  of  an  enemy's  property  and  dvbu ;  emliar^oea ;  IdndaolJ 

'  property  liable  to  capture? :  domicile;  priiateering;  imj.*^^;  Ju*  postHmmii ;  righiii  i 

dntiea  of  neutrals;  law  of  coutraliaud:  law  of  blockade;  right  of  aearrh  ;  ship^t  ] 

peii»;  truces,  paaaportSi  and  treaties  of  peace;  otfeuees  agaioit  the  latr  uf  satiiNtft 

piracy  ;  slave-trade. 

Ootltnes  of  maritime  law. 

Lectures, 

Tr^t'hook, — Woolsey's  luteniatiouul  Luw. 

HiSTOH v.— Origin    and   ethnological   grouping   of  Aryan,  HemiUc,  mm%   T«ir 
nations;  outlines  ofbrHtory,  *'sp(*cially  the  history  of  Groece  and  Romef  of  tL« 
r  Roman  Empire^  and  of  the  atatei^  of  WeMeru  Euro[>e  down  to  Irftii ;  bistorieal  n^ffttp^f 
progress  of  colonial  development  in  America;  history  of  the  United  States  ;  tiaval  tu*- 
tory ;  lectures. 

Tfit-book^.—Freemtkn^a  General  Sketch  of  Hi sioryt  ^itli  Labberton^a  Hbtoricttl  Atlas; 
Eliot's  History  of  the  United  Staten,  with  modern  atla»ea. 

RllETORtc  AND  C0Mro»iTfi/N%— EsHential  propi^rttes  of  style;  elaaaificailoa  cf  «» 
tence^;  mies  for  the  construction  of  sentences;  figures  of  rboiodo;  exeiviafia  la  Ite 
composition  of  themes  and  ofKcial  reports. 
Text-book.— hsLin'A  Rhetoric. 

EMGUSH.^Historical  development  of  the  EogUsh  language;  reUtioo  of  E^glfab  I* 
the  otlier  Aryan  laognages;  changes  wrought  by  foreign  ioduence  on  tbo  gfmnait« 
viKaliuIary,  and  prouunciatioQ.  Etymology ;  indexiooal  change  since  the  Coq^mmL 
Syntax ;  analysis  of  sentences.— Readings  from  claasieal  aatbom,  wttU  applioatioaa  «f 
^(h«  prineiplea  of  grammar^  and  exercises  in  analysts  and  in  tmoiag  the  ctymoUigiwI 
ning  of  worda*— Clii>»!$iUeation  of  words ;  detlnition  of  words  hf  naage  mud  Itj  t 
ration  ;  synooyma;  lawfj  of  change  in  the  meaning  of  words  by  contraction,  i 
and  amelioration. — Faults  in  diction,  and  their  remedies  ;  selection  and  ar 
dementary  principles  of  reasoning. 

2«rf-&<io^4.— Tan  cock's  English  Grammar  and   Reading  Book ;  daelejr  and  Altoll^ 
English  Leasona;  Hart^a  Manual  of  Puuctuatiou. 


DEPARTMENT  OF  MODERN  LANGUAGES. 


itt^H 


FuExcH  A^D  Spanish  L4Xgl'aoes. — Grammar;  eserchiea  in  reading,  wntis 
COD  vernation. 

JVjrl*tooAa,— Faiw|uelle'»   French  Grammar:    DuflTrifs  Grammar;  HowardV   Atd  la 
French  Composition;  Prnd'homme^ii  French  Nautical  Phrases;  ETckmanii 
Lc  Conserit ;  Gaao's  Dictionary*- ;  Eoget's  Spanish  Manual ;  Toloii*«  Eead4»r. 

DEPARTilENT  OF  DRAWING. 

Eight-line  drawing;  free-hand  drawing  and  perspective;  lopographirai  and  ^ 
drawing* 
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The  foregoing  stadies  are  distributed  over  four  yearA,  aud  the  Cade  1 8  arc  arranged 
n  four  chiaaes,  each  cUiae  pursuing  tlie  course  for  the  year. 

PROGRAMME  OF  RECITATIONS  FOR  THE  FIRST  TERM. 
From  September  80,  IrfTG,  to  January  27,  lif77. 

The  time  devoted  to  daily  recitations  is  divided  Into  tbrt-e  iHTiodK.  iudicattil  (bun :— (1),  {,ii,  <3).  (I) 
denotes  first  period,  fh>m  d.30  a.  xu.  to  10.3U  a.  iu.  :  (2>  deuuteti  iMrcund  period,  frum  10.45  a.  oi.  to  ]:I.-I5  p. 
n. :  and  (3)  denotes  third  period,  from  3  p.  m.  to  4  p.  m. 

Practical  exercises  begin  on  Saturday  at  lu.45  a.  m.,  aud  on  all  othir  tUvi*,  except  Sundays,  at  4  p.  m. 

CADET-XIIMHIPM  EX. 


Department.  PeriotU.  Subjects. 


FOIKTH  CLASS— FIItsT  VEAU. 

Mathematics M.T.W.  Th.F.  (S)  S.  (h Algi-bra  and  (iooniPtry. 

Eli-ctlvf  (.'uiiFMe  i»m'e  a  week. 

Knfcliah  Studies.  History,  and  Law.   M.  T.  W.  Th.  F.  (I) EugUHb  and  ilistory. 

Mod.n.L.n«a.g.. \    .yi'dil^lM'-^:  M !  •. ! ! ! ! !  J  r-C-    . 

Dr.w.-. {  J5'd1i^i?^x^Tf: IS! :;::;:::::  J  u.e..,r.wi„«. 

THIRD  CLA^ft— liECONli  \E.VR. 

C    M.  T.  W.  Th.  F.  (1 1 Ti  iieonoiiH-try  aud  DesiTiptivo 

Mathematics ^  <>**ometrv. 

(    F.  «3) I><-iti:riptiv('  OiMimotry. 

Elii-tive  C«»ur*»»  out'**' a  week. 

English  Stndies,  Hintory,  and  Law     M.  F.  (-2^  W.  (3)  lIlMfory  nud  Rbi-tnric. 

PhTHics  and  Chemistry T.  W.  T  h.  (2) Kli'meiitary  Pb.\  sics. 

Modem  Languages T.  Tb.  (3; French. 

Drawing M.  (3;  S.  (1» Skftcbin^. 

fiECOM»  CLA*6— THIIIH  YE.VB. 

.Seamanship M.  (3-  F.  (3)  S.<1) Liicph Spsniauibip. 

Ordnance  and  Gunner>- Tb.  (3; lutsutry  Tactitn. 

AHtroni>my,  Navigation,  and  Sur- 
veying     T.(3)  W.Tb.  (2) Astronomy. 

Mechanics   and   Applied    Mathe- 

xoatics M.T.  W.  Tb.  F.  (1> ralcubn*. 

EIm  tive  (.'ourne  twice  a  week. 

EnfElish  Studies.  Uistory,  aud  Law.    Ono  ]ierirMl  a  niouib' ('iini)Ni>iitiiin. 

Mmlem  Languages  ....' M.  T.  rji  W.  F.  (3)  Fnuob. 

FIIi.-I  (■l.\&.-i— FOJ  UTII  VE.\K. 

St'amanship T.  Tb.  F.  (3j Na\ul  OiUMtriirtion. 

Ordnance  and  Gunnery T.  r2)  W,  (:'.» Ordiiuuci'  am)  Armor. 

Steam-Engiueerin<r W.  Tb.  (iii  F.  d) Muriui- Kniziui-n. 

Astronomj'.  Navigation,  ami  Sur- 
veying     M.  T.  W.  Tb.  fl) Nrtvi»rntion. 

Pbrnics  and  Chemistry M.  F.  <-.»i  S.  (1) lli-at  and  Light. 

Moilern  Languages M.  (3i SpiiulMb. 


lADCr.E3iGI.\i:KK.S. 


Department.  Pi-iindn.  Sii1ii«'<  tn. 


J-:.  i:iH 'LA--'— iii:-i  VK.\i: 


Mathematics M.  T.  W. 'lb.  F.  (ii  S.  rh Xbibnaurl  Jiinmitiy. 

Kli'i-tivf  (JoiiiM-  imci'  a  w«ek. 

SU.a.«-Knulo.rrinc J     M.l! villi:;" T^'xh:  Z  [[[[[WWA    ^'■•' '"""' »'  "' »»"'« 

Engli'«b  Stiidici*.  HiMti*rv.  ami  Law .    M.  1    W.  Tb.  F.  (1/    Kn^jli-b  and  lliMory. 

Modern  Laupnaiies ^    ad  diviniou.  M.  W.  F.  (3. >    '"■"''''• 
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DofTArtinrbl. 

PvrimU 

Saltltet*. 

— 1 

r 

to... A 

r,m..., 

•^ 

1 

• 

^tory,  md  Law 


^3/..* 


fiiettiu  Eoieinerrtng:  . 


=  Ttvlnc ..*  .-.--., 

i»«bAiik«  and    Applied    IfAtbe- 


iiulic*. 


CDliII«b  Stfidlfm.  library.  And  Liiw 


filiCO.V0  Ct^M— TIttllD  YLllt. 
H,Tli.(3»r.(«).Slfll  M-rh«tiie*l  Dmwtiic. 


T-t3;  W.TkllTr.. 
M.T.W.Tb.F.n 


AAtTODOf&f^ 


Phj  %!€•  tinl  Cli«'ini*i«r,v  , .    _ . , 

m  .1  f  f ri    _ ..,....,,*...., 


<  Aiming 

On©  pfTioil  n  mautli  ',*..*.*..*..,    LViiiit>ri*itiuta. 
M.T.<«)  W,F.i:0 • *.*•!  FfYQch, 

T.Tii  F.  (3K..- XftTmt  Coii«tnieti<Mi. 

iLT,  U\Th,F.  (1^  Wm3K.......    ilAHo»    Englom. 

and  Devlfoiogdf  Xadk 
M «eb»iif out  ll»wliiB> 

M.F.  {2ia(ll ^..  .^^     Heat  and  Ltf lit. 

T.W.Th.{8) —  *,. Str«D2tborilAfeeiUI^ 


M.tJ|. 


S^uOib. 


•Tlirincl\ricKl«-l.  8^pt113,S.  <l).Jg^'||P^^^^  J    ^   Oct  30.  M.  (IK  MfCbMiloi.    a. 

57.  M.  (^V  Moil^-iu  LniiguagtsL     I.  D<*c.«7.  W,  ci).  i*avt(E»tioa. 

PROGHAMHE  OF  RECITATI0K8  FOR  THE  SECOND  TERM. 

jFVow  jMnuary  aS;  1^77^  fo  /<!«#  *20,  if77. 

CA  l>Err*^l  IBS  iiipn  £  TT . 


OepaJ-tnM^ut. 


Period*. 


( 


SCidiomatlfa 

Zuf  tlib  Studlft.  RUturx.  aad  Law 
Itodcni  lji»etinisp« , 5 

OrawiiiL' 


atb<<iiuiClc« 


rory.and  Lair- 


rocRTfl  ctAsa-Ficsf  tsar. 
lf,T.\r.Tli.F.(«)8.(i) 

V    '^  ^  Th  F.  (1> -,, 

\LT.  Tb-(3| 

J   W.F.(3»  ...**- 

r»l   uiw;-i-,|j,  VV-F.^II , 

M  dlriilon.T.Tb.  (3| 


M.T.W.Tb.F.aj 


■]' 


'  xmt  QaoAiinr  ...—  .* T.  <t> 

'  lietijl«trr J  M.\V.(t|  &(!).,„< 

•d  Applied    Malb»- 

* JLT.W.TkF.a)  . 


iLrti .., 

T,Th.  F  («).*.. 

M,  W  \D  *vtlK... •.... 

T.W.Tb.F.«3»  ...- I  Fr^ncb. 

nCOlVtl  CUA»— THIRD  TIUX. 

T.  Tb.  <ll  F.  «> *•....-!  T 


iirJhh  ShuUfHi,  nittory.  and  Law 


Oii«p«rtod  a  moatb ft < 
iodcrn  LAtiKfiaKia«...J'. M.  W,  F.  <3>. 


•Tl>f'm«-Pc'riwU -J    S^^pf  Zl  &aKj^;^|jJJ|'JJ^»*''P'    \     3.  Oct  30,  It  rlli 

tr, IL  rt!i.  Modern  Lmijtn*:* '     4    n-.^   n   u'  "J»,  N**viijati<«i« 
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Ilvp«rtRumt. 


PfiiwUp 


Stt1^««lA* 


k»oeft2>d  Gaanery 

i-KikgiiiMriQS .*- 

ay,  Xa^igAlioa.  aikI  Sar- 


i  ItW.  («>S.  (U  ....,      Lm 


M.W.  TkF.  fl> .J  K*Ti»tloD  Mil  Sttr»*»yli»4. 

T.F.f^;. INibUi  L»ir, 

T.lf) ...• 


CAI>ET.E^OT^'ei:R%. 


l>f^|i«rtin«&t. 


PerMa. 


SngiiMerhii:  .............    ^ 

Sf ndlBftL  Biirt»rj.  «od  Law 

LADfTUkj^M ....•• y 


llAllictiiaties. 


ri»^n4i»i  lilt^  CbfiinUlTT *< 

EugEfUh  Studie*.  HUtory .  and  Law 
M«m<^D  Lajscoaeet  * 


^  OtTUtoo,  M.  W.  F.  (3^ i 

M.  T,  W.  Hi.  F.il;  ...... ..... 


^ulfej«c!ta. 


.4  tit«*bT«  aii4  Oeol»^t^Jr. 

&Iw^bftDtc«l  T>< 
EAglUti  and  ii 
F»vii9k« 


[  Bt««m  Kouiaeenng 


T.Tk.r,r» »...,.. ..J  ct. 

M.W.<2)  S.(i>.,. ...I  Hi. 

TLW.Jii.t\(m -    Fr- 1 

ptcon>  CL4M— Twar  fi.UL 

T.TlLF.ra*  XTlLO)...... .    11- 


▲aalrtlf^af  Q^^imfirr  soil  l»m*  . 

...  .'--■-     -  t|-;^._ 

'-  a  wwk. 


UUHiOrlo. 


PhTcira  aad  Chifiiiljitrv  ,  It  W,  iS)  8.  <!) .....  {  £l«ctrtcir^. 

ll[e<hA£iU;-«    and    Applied    Matlie- 

tujLiii^ ..*.... .|  3i-T- W.TkF.iU    *„ 


Efig'H*di  .StndJr^Hi$it«7jr»aod  Law"*  One  period  i 


f 


Steam  £ngtnt»criU{;  . 


pocmni  t&a«. 

31  W,TlLF-a(I|  W  111.(11  ... 
Tk.  F  t3^ 


Fb jaicA  aad  ChemlMtrr  .,. .....;  T.fl>  M-V-i^), 

3ir(lkaiii€«    aud    Appliasd    )fjltJa€>>  | 

wAtlc*  *.......!  ILf^i.. 

^n^lliOi  &tndie«,  Butatj.mbA  l^w,   T.F,i«i .„ 

Hod«:«ni  lAnfuafea..,. 1  T.O; 


fllf9i«lb«rM«»«laU 
FatUelMr. 


m*  MoJani  Laacnao^a.    C  Maj  7,  li.  ft},  Pkjaki. 


e  Maf.  S,M.  a).  Vashtftifi^  1.  Apr.^W. 


EXAMINATI0N-PAPERS-1875-T6. 


FOURTH   CL.ASS. 

IDEI>ART]NrKNT    OF    ^lATHKMA^TICS. 
ALGEBRA. 

MONTHLY  EXAMINATION. 

December  18, 1H75.— Time  allowed,  Uco  and  a  half  hours. 

1.  What  is  meant  by  a  root  of  an  equation  f  What  is  a  qaadratic  eqaatioo  f  Find 
the  roots  of  the  equation  ax-  -f  ?)x  -f-  c  =  0,  and  find  expressions  for  the  sam  of  the 
roots,  their  product,  the  sum  of  their  squares,  and  the  sum  of  their  cubes.  Prove  that 
every  equation  of  the  second  degree  must  have  two  roots  and  no  more.  What  relation 
must  hold  between  the  coefflcieuts  in  order  that  the  roots  may  be  real  f  What  that 
they  may  be  equal  f  Form  an  equation  whose  roots  are  the  squares  of  the  roots  of  the 
equation  ax^  -\-  Jx  -f-  c  =  0. 

2.  Let  m  denote  the  mass  of  the  earth  and  n  that  of  the  sun,  a  the  distance  between 
their  centres  In  miles.  The  attraction  of  gravitation  varies  directly  as  the  mass,  and 
inversely  as  the  square  of  the  distance  from  the  centre  of  attraction.  It  is  reqaired  to 
find  the  distance  from  the  centre  of  the  earth  to  the  point  where  the  attractions  of  the 
earth  and  sun  are  equal. 

Find  also  the  distance  in  miles,  given  a  =  95000000  miles,  and  —  =  359376. 

3.  Reduce     ^ ,,^  _^  gw^^  -  2m  ^/;l^T^  *^  '^^  ^^"^P^^^^  ^^^™- 
Write  the  sciuare  root  of  each  of  the  following  quantities  : 

28  +  10  \/3767  —  Ifiv/y,  11  -f  G  \/27  x  +  y  +  ar  +  2  Viz  +  ijz,  and  2a  -f-  2  y/a^  —  b^. 
Solve  the  followiug  equations  (find  all  the  roots) : 

Vx  -f  5  =  -p-- —y    Vx^—  2  \/J"=  X,     and 

\/x  -f  12  ' 

54  —  9  Vx  _  23x  —  46  Vx        7x^  —  3x  -f  4 

X  -f-  2  Vx  6  +   \/x  (X  -f  2  Vx)  (6  -f  Vx) 

4.  Solve  the  following  equations,  finding  all  the  roots  in  each  case : 

x^  +  y^  =40     xy-(x-fi,)  =54>  Vx+A=Va     ^ 

5.  Given  ?  =  a  -f  (»  —  1)  d,  «  =  ^!i{a-\-  I): 

Eliminate  n,  and  find  a  in  terms  of  (?,  7,  and  « ;    also  eliminate  ?,  and  find  n  in  tcrni!* 
of  a,  d,  and  8, 
S  )lve  the  equation  (x—  1)»  -|-  (a  —  1)- =  2(rtx  +  1) -f-  V'S  (x  -f  a)-  -f-  4«x. 
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SKMI-ANNUAL  EXAMINATION. 

January  2^,  l^TCt.^Ttme  aUotrcd.fivt  houm. 


lI.  SimpHfj  the  exprewiont 


2// 
Find  tbe  value  of 


Id  'fx  +  l)(x-f2)  +  j-U-l),\f-2)  +  *f(x-l)(x  +  l). 


Jf-^  +  V-fx-l y/l  -  4x  when  x  =  ^^^, 

JIaltiiily 

a"- 'ft  —  fl'    -i-  -f-  ah**- '  l»y  aft. 
Find  live  terms  of  the  product  uf 

i  ^^5  +  3+4^ S      -^  i*       3^5        7   ^  r 

Write  the  w**'  term  of  each  of  these  series. 
X  Multiply 

fli  —  2a'  h^  -f  4a^  /*^  —  baft  -f-  n;<i •  6^^  —  :Wt*  »iy  a-  -f  v*?A. 

Divide 

m=  -f  '2»ip  —  w-  —  "Jw/y  -f  i''"  —  (/'  ^»y  '"  —  "  4-  i'  —  7- 
Divide 

X*  +  jr  *  —  x^  —  X  -  by  X  —  X  '. 

4.  Prove  that  a"  —  ft*  is  divisible  by  a  —  ft.    Show  that  x- '  —  1  i-*  divisible  by  x^  —  1, 
•d  write  the  last  three  terms  of  the  ([uotient. 

5.  Separate   iuto  factors,  x*  +  .V  +  »',.  x^  +  Ix-  +  iJr,  ax'y  —  uxy',  9x«  —  Cix-y-  +  ^S 
|i-|.  1,  fl4  ^  04,  and  x*  +  Gx-  +  121. 

6.  RL-duce  each  of  the  folIi»wiii);  fractious  to  its  simplest  form  : 
X-  +  ra  4-  cU-haj;  4x'  —  12(/x -f  1>"'  ^^^^^^  „j. m _  ,,j. m  <  1 

I  x-'  +  (<r-f  ft)x+«ft'  rx'  — 27o'       '  u-ftx  — 6u-      • 

T.  Find  the  greatest  common  divisor  of 

Oa"'  +  19a-ft  +  iah'  —  :ilt>  and  I'm*  -f  10a  'ft  -f  4/< -ft-  -f-  Tnift ♦  —  aft'. 

If  X  4-  rt  be  the  greatest  common  divisor  of  x-  -}-  px  -f  7  and  x-  -}-  rx  -|-  <»,  what  is  the 
value  of  «i  iu  t<*rm9  of />,  7,  r,  and  t  t 

?.  Simplify  the  expressions 

1     -        1        -     '  +  =^       and     :^"     -    ^"      -      ^      +.1 


X  — 1      2(x+l;      -JiX'-flj  x«""— 1       x"-fl      X"— "l^x"-fr 

9.  Solve  the  eq nations 

J(x  +  6)-^l^(10-3x)  =  y|^,  and  ^^.  Clx -f  :n  +  ^l.  (Tx  -  4) -,^^^  (7x  +  1)  =  2. 

10.  Solve  the  equations 

?_!_'''+  M  =  0. an.l  -,'-+,     \  ■  =       ^- 
a  0  aft  —  <ix       ftc  —  ftx       <(C  —  «x 

11.  Solve  tbe  equations 

x--v_  1       4  ^  2x       r>,v   ?  _  2    V  •^'•_  V   ^  —.2 
^  -4.  ^      f, '    7  <  :{  ~  i-i  i      2:<  <  2      :«  5 

tnd 

1-2.  A  and  /?  start  together  from  tln'  same  point  to  walk  n»und  a  circular  course, 
iter  half  an  hour,  J  has  walked  three  complete  circuits,  and  /»  four  aud  a  half;  av 
nniiiig  that  each  walks  with  uniform  ^ipoed,  tiud  when  li  next  overtake  A. 


G4 
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13.  Find  the  cul>e  root  of  *00375  to  five  dectpaal  plac<^8. 
Fiud  the  s^jiiAre  root  of  a*— >r«  to  four  ternu. 

14.  Simplify 


iSfiVsa  — 3\^a 


Fiud  the  ralac  of 


2nh 


15^  Solve  tbe  equations 


16.  Jf5  -f  ^^x""  —  D  =  U,  and  w^j!'  —  wirtj?  -f  pgx  —  wj)  —  0, 

17,  Derelop  — -^  to  five  tenzm  by  tbe  binomia]  fonuula. 


^/. 


1 

18.  Solve  the  e^xuatioos 


a  —  V'4iij-  —  ^'  __ 


19.  :r«  +  3a/y-fjr»  =  &*,  af  +  i/  =  c;  (Jt-fl)*+{x-l)»=l9  {(^^4.  lji  +  (ir-*l 
*20,  Plod  all  the  values  of  x  and  y  which  will  aattafy  tbe  eqaatioDs 
(/^  -f  I)  Ci^-+  1)  -  1^.  and  Cx  -f  if)  (J^if-  I)  =  X 

ASJiTAL  KXAMINATHi.V, 

JrXEj  1876. — Time  allowed^  Jive  hour*, 
I.  Fiod  the  value  of  tbe  expreeision 


F|kT«o  a=^9.241l^t  ft=^*00ui40:i4|  c  — 561875,  «f=9.4'i551l. 
t.  Find  the  valti«  of  each  of  tbe  oxpre^ionn 


_  '» 


and 


3.  Solve  tbe  equationa— 

a  -^  X  -4    ^/a^  +  6x  -t-j 
4«  Find  X  and  y  from  the  eq nation i 


^' 

and 

I 

I 

^r 

-X  -h 

I 

'  = 

*>* 

xy      X 

90 

['= 


3JI16,  e  = 


Vl+x— I       X 


5.  Find  X  and  y  from  tbe  equations   y=ntxH-'^  «  y'siox;   and  M>lve  the  eqi 
6   Expand  (a  —  6)*V^  to  five  teruis,  and  write  the  dmt  three  and  latt  three 

7,  Tbe  m**^  term  of  an  arithmetical  progrei»sion  ifl  *»,  acid  the  n^"  term  4<t  «r. .  itd 
Qr«tl  torin,  tbe  common  difference,  and  the  sum  of  (m  4-  *»)  tenna. 

Prose  that  tbe  sum  of  the  cnUea  of  any  three  even  num1>er»  to  arilhB 
greeision  is  divisible  by  "H. 

^.  The  eqnation  x*  —  4x'»  -|-  16/—  16  =  0  has  eqttal  root«  ;  find  all  the  rDota. 

Diminiah  the  root«  of  tbe  equation  'W  —  tTx*  +  53X-  ^Tlz  -^  36  =  n  b^  tiDU| 
thence  tolve  it. 
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9.    Fiud  all  the  roots  of  the  equations  it*—l4jc» -|-58r»-36jr«--59x  4- 70  =  0   and 
r^  -H  1=0,  and  find  a  root  of  the  equation  x^  -♦-  Qax^  =  26a\ 

10.  The  r^  term  of  (1  —  x)  *^isp  and  the  r^^  term  of  (1  — a*)"*  is  q  ;  find  the  vahie 

of  —  in  terms  of  r.    Solve  the  equation 
P 

GEOMETRY. 

ANNUAL  EXAMINATION. 

June,  1876.— lYme  allowed,  four  hours, 

1.  Prove  that  the  sum  of  the  angles  of  any  plane  triangle  is  two  right  angles. 
Deduce  an  expression  for  the  sum  of  all  the  angles  of  a  polygon  of  n  sides.  If  the 
polygon  is  regular,  what  is  each  angle  ?  Prove  that  in  an  isosceles  triangle  the  angles 
opposite  the  equal  sides  are  equal. 

2.  Prove  that  the  straight  lines  which  bisect  two  adjacent  supplementary  angles  are 
perpendicular  to  each  other.  Prove  that,  if  through  the  middle  point  of  one  side  of 
a  triangle  a  straight  line  be  drawn  parallel  to  the  base,  it  will  bisect  the  other  side,  and 
the  intercepted  portion  will  be  equal  in  length  to  one-half  the  base. 

3.  Prove  that,  in  any  triangle,  the  bisector  of  an  angle,  or  of  its  exterior  angle 
divides  the  opposite  side,  internally  or  externally,  into  segments  which  are  propor- 
tional to  the  adjacent  sides. 

4.  Prove  that  the  square  described  on  the  hypothenuse  of  a  riG:ht  triangle  is 
equivalent  to  the  sum  of  the  squares  described  on  the  other  two  sides. 

5.  Prove  that  a  triangular  pyramid  is  one-third  of  a  triangular  prism  of  the  same 
base  and  altitude,  and  that  the  frustum  of  a  triangular  pyramid  is  equivalent  to  the 
sum  of  three  pyramids,  &.C.,  &c. 

6.  Define  spherical  triangle.  Explain  what  is  meant  by  the  term  polar  triangle,  and 
state  the  relation  between  the  parts  of  a  spherical  triangle  and  those  of  its  trihedral 
angle  at  the  centre  of  the  sphere.  Prove  that,  in  two  polar  triangles,  each  angle  of 
one  is  measured  by  the  supplement  of  the  side  lying  opposite  to  it  in  the  other. 

7.  A  right  triangle  A  C  Bf  whose  sides  C  A  and  C  B  are  respectively  12  and  5,  is 
placed  with  the  vertices  A  and  B  on  two  lines  0  A  and  OB,  which  meet  at  right 
angles ;  it  is  required  to  find  the  perpendicular  distance  of  the  vertex  of  the  right  angle 
C  from  each  of  the  lines  0  J,  0  J5,  and  the  length  of  the  line  0  C,  Given  that  the 
angle  OA  B  =  BAC, 

ti.  A  cone  is  circumscribed  about  a  sphere,  and  its  height  is  double  the  diameter  of 
the  sphere  (radius  a).    Compare  the  surfaces  and  volumes  of  the  cone  and  sphere. 

9.  Find  the  volume  of  a  regular  tetrahedron  (edge  a).  A  regular  hexagon  revolves 
about  (1)  a  line  joining  two  opposite  vertices,  (*i)  a  line  joining  the  middle  points  of 
two  opposite  sides.    Compare  the  surfaces  and  volumes  of  the  solids  generated. 

ALGEBRA. 

ELECTIVE   COUKSE. 

Cadet' ^idahipnien  Ahner  B,   Clements,  John  Rood,   Charles  S.  Ripley,  li.  S.  Sloan,  and 

F.  A.  JVood worth. 

Cadet-Engineers  Richard   (ratewood,  F.  T.  Boidex,  W,  M.  McFarlnnd,  and  J/.  I).  Xotll. 

January,  \S7C). —  Time  allowed,  five  honrn. 

1.  Given  y/jr-\-  y/y=  y/a,  y  =  mx  -\-h.     Find  values  of  x  and  y  in  terms  of  a,  w, 
and  6,  find  the  relation  which  must  hold  between  6,  a,  and  m,  in  order  that  x  and  y  may 
«ach  have  but  one  value,  and  substitute  the  corresponding  value  of  h,  in  terms  of  a 
and  vHj  in  the  second  of  the  given  ecinations. 
5  N  A 
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2.  Construct  the  loci  of  tbe  equations  in  the  preceding  question  when  a  =  4 
and  m  =  2. 

JT^  —  'Hvnx  -f-  p' 

3.  Given  //  =  j^   i   2,;,r  4.  »:   »  ^"^^  t^®  limiting  values  of  y.    Make  a  sketcU  of  the 

locus  represented  by  the  above  equation. 

4.  Deduce  formulas  for  the  sum  of  the  natural  numbers  from  1  to  w,  the  sam  of  their 
squares,  and  the  sum  of  their  cubes.  Prove  the  latter  formula  by  mathematical 
induction. 

5.  If  the  uuniber  of  combinations  of  2n  things  taken  n  +  1  together  be  to  tbe 
number  of  combinations  of  2  (n  —  1)  things  taken  n  together  as  132  is  to  35,  find  >. 
Prove  the  formulas  used. 

6.  Out  of  2n  men  who  are  to  sit  at  the  sides  of  a  long  table,  j)  particular  men  wish  to 
sit  on  one  side  and  q  on  the  other  ;  find  tbe  number  of  ways  in  which  the  compaDV 
may  be  arranged. 

Thep^  term  of  an  arithmetical  progression  is      and  the  q^^  term  is  -  ;  find  the  snm 

of  pq  terms. 

7.  Find  the  snm  of  n  terms  of  the  series  5,  55,  555,  5555,  &c. 

Prove  that  2*^ .  4^  .  S'  ^  .  16^^* ad  infinitum   is  equal  to  2. 

8.  On  the  perpendicular  of  an  eijuihiteral  triangle  whose  side  is  a,  a  aecond  equilat- 
eral triangle  is  formed ;  on  the  perpendicular  of  this  another,  and  so  on  indefinitely. 
Find  the  sum  of  the  areas  of  all  these  triangles,  and  the  snm  of  their  perpendicnlan. 

9.  Find  approximate  values  of  x  and  1/ frooi  the  equations  y^  —  2xy -|- 2r^  +  4jf — 
18x  -f  4  =  0,  and  y-  4-  2r//  -f  ^-  —  2\y  —  31x  -f  114  =  0,  by  constructing  the  two  loci  on 
the  same  axes. 

10.  The  series  of  natural  numbers  is  arranged  in  groups,  thus,  1 ;  2, 3,  4  ;  5, 6, 7,  ?,9: 
and  so  on.     Prove  that  the  sum  of  the  numbers  in  the  m*-»  group  is  ii"*-!-  (n  —  1)*. 

THEORY   OF   EQUATIONS. 

ELECTIVE   COrRSE. 

CmUl- Engineers  Iiichard  (ratewood,  WnUer  M.  McFurland,  and  F/T,  Boicles. 
((tdet-Mid^hipmtH  Ahntr  B.  Clements  and  Vharles  S.  Ripley* 

June,  1S7G. — Time  allowed,  five  hours. 

1.  Let/  (j)  denote  any  rational  integral  function  of  .r.  Substitute  x  -{- y  for  x;  write 
/(j-h»/)  arranged  according  to  the  ascending  powers  of  y,  and  show  how  the  coefl[icient» 
of  the  expansion  are  formed. 

Prove  that  ^-\'/-^  =  n -{-  -'  -\- -: -\- '^'\  where  5„,  denotes  the  sum  of  tb^ 

J  (x)  X        X-  /'" 

w^''  powers  of  the  roots. 

2.  Prove  that  if  the  equation  .r"-  — jyx-  +  qx  —  r  =  0  have  two  equal  roots,  tbe  thir>l 
root  must  satisfy  either  of  the  equations^  (.r  —  2^^*  =  •*'*•  ^"^K^'^ — i'X^-r-f  p)  4.47  =  ". 

3.  Deteruiine  the  relation  between  q  and  r  necessary  in  order  that  the  equatino 
x'i  -\.  qx  -\-  r  =^  0  may  be  ])ut  into  the  form  /«  =  {x-  -f  ax  -r  Z*)-,  and  thence  H*dve  ll'' 
equation  ^.x^  —  nOjr  +  27  ■=  0. 

4.  fiive  an  explanation  of  Horner's  method  of  approximation,  and  liud  a  root  of  tt*- 
equation  x*  —  12.r  -|-  7  :=  0  to  live  decimal  places  by  this  method. 

5.  Express  a  root  of  the  equation  x'  -f-  x-  -\-  x  —  T  —  0  as  a  continued  fraction,  aa-i 
give  five  convergonts. 

C.  Find  by  .Stnrin'^  theor»*m  the  number  and  position  of  the  real  roots  of  the  equati"'' 
J.4  __  4.r^  —  Xr  +  'S.\  =  (». 

7.  Tiansform  tin*  e(ination  '.Ux-'  -f-  '^'^'■*  -^  "^'^-f'  +  -!"•''•  4-  l<*x  -f  1  =  0  to  another  in 
which  the  f<mrth  term  is  wantinir ;   thenci*  solve  th«*  «Mniation. 

8.  Tract'  the  curve  x^'  —  x^y  —  «-V -f  Ifl'*/ "— '^ :  find  tbe  maximum  and  miiiimnrj 
on/iD.'ites,  and  the  point  of  iiillexion. 
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x>ii:i?*\R  rMF:N"r  ok  p:xolish   STirniErr?,  history.  -*vNr> 

HISTORY. 

^ K M  I-  A  N  N  I.'  A  L    K.\  A .M I X  A 1  H  »N . 

Janiaijy  *Ji'»,  l*7iu — Timt  aUoHtth  nrt  httut^. 
'Marr*-!  '•  >  ijiii^:*tion^  ar««  alti*rii:iTi  •.•■*.  ] 

1.  To  wliiit  i^ronji  ami  iiinily  i»f  ii;iT!«»im  tin  tin*  Ii'i^>i.iiis  lifl.riij  .*  the  W.illaoliian"  ? 
the  Turks?  tli<*  Enuili'^b  .'  the  Ilr»-riii.- '  thf  AraU*. .'  tljf  s-a-.-.I^-s?  tho  KiiiiM .'  the 
Port  11  £r« est*  ?    fTakc  live,  j 

2.  Give  thi>  <liite<«  of  auy  tive  of  thi-  fnllnwini;:  I.  D.uiish  nroiipation  nf  Kii;;1an(l 
(begiuuin;;  aii'l  end).  "L  Masrna  Chart.i.  o.  Hf;;ira.  I.  Fir^t  runic  war  i  two  dates V 
5.  Alexander's vxpedition.  «;.  Hitrleot' Marathon.  7.  Jireat  Interregnnm  ^two  datesV 
H.  First  Cni-sade. 

3.  Explain  the  names  (or  exiirr^jMoii'*) : — 1.  ConNtaniinoplo.  '2.  Caliph.  'X  Lan- 
gneiloc.  4.  i*atriarcb.  o.  An^tna.  «'.  Mjiriiue-ss.  T.  lJ"';riiliir  eliTi;y.  ":*.  Cron>iii;;th<^ 
Rnbicon.    'Take  fonr.; 

4.  Tell  soniethin;;  abont  any  throe  of  the  followiiijj: — 1.  AetiiH.  'J.  Cliarles  Martt^l. 
3.  Alfred.  4.  Frederick  Barl»aro-i>a.  r».  Charh-s  the  J»  »ld.  ♦».  E.lward  the  IJlack 
Priuce. 

5.  Name  the  fonr  families  that  rfignel  snccesMvely  as  11  >:nan  emperors  brtween  *0d 
and  I'i'O  A.  !>..  and  give  the  names  of  the  rulers  of  any  one  "if  these  families  in  the 
urder  of  their  reigns. 

(j.  (a)  **The  history  of  the  East  doss*  not  give  the  ^am-.r  political  teaching  as  that  oi 
the  West."     IIow  so  ? 

(6)  ^Vhat  was  the  Aryan  dispersion  ? 

Ti".  Compare  the  geographical  character  of  Greece  and  Italy,  and  ^hiw  how  each 
inlliieuced  the  character  of  the  i)eople. 

\Yhat  races  and  principles  were  represented  by  Athens  and  Sparta  respectively  in  the 
^VU^I^onne^ian  war  ? 

7.  "The  old  Koman  constitution  was  really  democratic,  but  it  !i:id  a  tendency  x^^  be- 
conii;  practically  aristocrat ic.*'  Explain  the.s**  terms,  and  show  lir»w  the  i-hanne  eani»» 
a1ii>nt. 

7".  "Before  the  time  of  Diocletian,  the  empire  had  become  a  military  monarchy." 
Explain. 

■*    H«iw  did  .Switzerland  come  t<»  be  an  indej^endent  state  .* 

-*.  Explain  feudal  tenure,  showing  how  it  originated,  and  what  wi-ri.'  its  eiiects. 

l».  What  wi-re  some  of  the  ertects  of  the  crusades  .' 

•J".  Show  how  Mahometanism,  in  the  tifteeuth  cenfiry.  both  gained  and  lost  gr.ni'.il 
in  Europe  ?    (Give  dates.) 

lU.  Diaw  a  map  of  Western  Europe,  in  the  tiiui^  of  Otto  the  (J*'i"at.  putting  di>w:i 
the  boundaries  of  the  Roman  Empire,  Kingdom  of  Burgundy.  Duchy  of  Uur-uudy. 
Kingdom  of  France  (Frauciai,  Duchy  i»f  Normumly.  Note  also  the  po^ititui  of  Laon, 
}*ariK,  Toulouse,  .Vrles,  Main/,  Trii-r,  Ciuistiin/,  J!:iVfiMia.  Milan,  Flf»renre,  Kouen, 
pijon.  Tours,  and  the  fi^llo-.vii)-^  rivt-i"*:  IJJi'»:i.r,  l^iirii-.  Ivu-*,  W.-^..-r.  r».  L'»iri-.  F.lbe. 
S«?ine,  f  raronne. 
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HISTORY  OF  THE  UNITED  STATES. 

AXXUAL   EXAMIXATIOX. 

JrxE  15,  1876.— Time  nUowrdtJIrt  hovr*, 
(SUrred  qiie«tiaD«  I*)  are  ultnttmtive^^ 

1.  Name  the  oulooies  in  16s^,  aud  give  the  form  of  gioverauieat  in  each  at  tU^I  IN 
1*.  Four  colonial  wars;  <lates;  causes;   c<>rrej»iK»u«iiiig  wara  iu   Eurotn?;   u« 

Sut<3  the  tcrritoriikl  cbaoges  accomplijiibr^d  liy  the  tant  tlir««* 

2.  Give  some  accoanfc  of  (1)  8ir  E,  Atidrosi,  (2)  Lord  Cortibttry,  (3)  Barr,  (4)  Tnaf 
(5)  QaiTi^>U|  (6)  Barroa.    (Take  thret*,) 

3.  Give  a  brief  accoant  of  tbo  operatious  of  the  Xiivy  during  the  war  willi  Mexioo. 
3*.  l^bow  tbe  coauectioa  between  tbo  ItjgUlatiou  uudtir  which  Missouri  was  adttittli^* 

ma  a  State  aud  that  under  n-bicb  Kansas  wah  organ ii^csd  as  a  Territory* 

4*  Ex[daiu  the  terms  (I)  patraou,(*i)  proprietary  government,  (IS)  writs  of  aMl%t 
(4)  articles  of  confederatiou,  (5)  tjiiart^ring  acts,  (ft)  tanlf,  (7)  excise*    (Taki^  foiir)| 

5*  Ex|ddta  tlie  Monroe  d*>ctriae,  and  give  nti  accoant  of  it»  appUcatioo  in  H60- 

u*.  Static  tbti  measury;^  iricUidfNl  in  tbe  com  prom  bo  of  1^50^  aud  give  au  ac<«ttti 
tb«f  couiest  which  ended  in  tbeir  adoption. 

6«  Give  au  aecouut  ot  the  movetueuts  wblcb  led  to  tbe  coustitutional  cn< 

d*.  D^jscribtt  tb«  [injcccding*  in  the  C  jutiucjatal  Cju^rai^  which  led  to  tu 
of  tbu  Df^cliiratlou  of  Iude|)eudbn(je. 

7.  N«me  in  urder  tbe  six  niiuistries  ia  EugUnd  betwooo  1762  and  1775,  aa4  rtltf 
each  tbu  acts  wbiob  were  initiated  by  it  relating  to  the  colonics* 

1**  Eiplain  tlie  difference  between  the  taxes  of  which  the  colonies  oomplalii* 
those  to  which  they  made  no  objection. 

1^.  Admiulstratioufl,  17J*9-lf^L»:    dates;    President   and  Vice-President.    Hefef 
following  to  tbe  adminijitratiund  in  which  they  belong:  L  Jay*ft  treaty;  ^.  Embaq 
1\.  rioriiln  pnrcbase ;  4.  Web^jter-AHhburuin  treaty ;  5*  Secession  ordinance  tti 
Camliua;  <1  Obtend  manifeHto. 

y.  GneHome  accoant  of  the  f*>llowingi  L  JonesU  craise  In  tbe  Kanger;  *I    Mu 
ofG»im*t;  X  Southampton  uiaH^Micre ;  4.  Dred  Soott  case;  5.  Crittenden  comprooit^ 
6.  Gefii'va  arbitration.    (Take  three.) 

10.  Draw  a  map  Mbowing  tbe  boundariea  of  tbo  Louisiana  oeaston  of  l<<i03  and  nf  i 
tcrriCDrr  from  which  slavery  was  excluded  by  tbe  Missouri  oom{iroinl»e. 

ENGLISH  GlUMMAli. 

SEMI-AXXUaL   F.XAMIXAIIOX, 

jAXLAJtv  24,  187*5,— Untf^  ailaittd^  Jivi  Aoiir*. 
[Surred  rpieitlimt  t*)  «r«i  wltiTfiaitlvrii.) 
PUXCTt?ATtOX. 

L  Give  the  rules  for  the  nse  of  points  in  couuection.witb  marks  of  fiarent^iiala  \m\ 
loUowing  cases  t 
(l>  When,  in  tbe  absence  of  a  parenthetiii^  no  point  would  Ve  needed ; 
{2i  When,  in  tbe  absence  of  a  parenthesis,  a  comma  would  be  needed  ; 

(51)  Wbt'U  the  iJarentbesHj  need:*  a  point  of  its  own. 


KXGUSa. 

S.  6bow  that  Eugliab  faa  Ti*utonic  rathrr  than  a  Uomaucc  Ungnagn. 

3,  What  is  meant  by  the  terms  ''classical  Latin"  aud  "revival  of  kf^^*" 
what  four  ways  did  Latin  inUaence  English  f 

3*.  **Tbe  Northmen,  who  had  become  Frenchmen  In  Francet  t^tetma  l^ngit^uM 
Engiii mh  **    Kx j»  la i  u , 
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4.  Explain  the  formation  of  vixen  ;  children  ;  alms  :  third  from  three  ;  one  in  the  Bense 
of  theg  ;  ought. 

5.  Explain  the  terms  aoriat  tenaej  finite  verb,  analytic  ftage  in  n  Inngnn^e,  co-ordinatire 
nmjmneiion, 

6.  Explain  the  three  classes  of  subordinate  clauses. 
6*.  Explain  the  case  of  the  end  or  object. 

7.  "  0  kind  hosts  and  dear,  (1> 

Hearken  a  little  unto  such  a  tale  (2> 

As  folk  with  us  will  tell  in  every  vale  (3) 

About  the  yule-tide  fire,  when  the  snow  (4) 

Deep  in  the  passes,  letteth  men  to  go  (5) 

From  place  to  place  :  now  there  few  great  folk  be,  (6) 

Although  we  upland  men  have  memory  (7) 

Of  ills  kings  did  ua  :  yet  as  now  indeed,  {S) 

Few  have  much  wealth,  few  are  in  utter  need."  (9) 

Turn  the  poetry  into  prose  of  the  present  day.    Explain  the  construction  of  dear  (1), 
hearken  (2),  little  (2),  deep,  (5),  there  (6),  he  (6),  U8  (H). 

8.  What  can  you  say  about  the  numl^er  of  folk  (6)7  the  form  of  htttth  (5)?  the  dif- 
ference between /fir  (6)  and/<'ir  (9)?  the  direct  object  of  did  (??)? 

9.  Explain  the  principal  parts  of  ttU  (3),  httrth  (5),  did  (h).    Explain  the  formation 
of  yule-tide  (4),  upland  (7),  indeed  (8). 

10.  "Once  in  an  ancient  city,  whose  name  I  no  longer  remember, 
Raised  aloft  on  a  colunm,  a  brazen  statue  of  Justice 
Stood  in  a  public  square,  upholding  the  scales  in  its  left  hnnd, 
And  in  its  right  a  swonl,  as  an  emblem  that  justice  x>re8ided 
Over  the  laws  of  the  land,  and  the  hearts  and  homes  of  the  people.** 

Analvze. 

ENGLISH  LESSONS. 

ANNUAL  EXAMINATION. 

JCNE  V\,  IrHG, —  Time  allowed jjicv  hourt. 
[Starreil  (•)  qncstiont*  are  nlterua)ivf.<»  ] 

1.  Name  the  six  laws  of  linguistic  change,  and  give  an  illustratiun  of  each,  showing 
from  the  etymology  of  the  word  how  the  law  applies. 

1*.  Distinguish  by  the  method  of  elimination  between  tlio  words  irindom  and  inge- 
nuity, between  monarch  and  autocrat.    (Take  either  pair  of  words,  but  not  both.) 

2.  What  is  fine  writing,  and  how  is  it  to  be  avoided  .'    When  are  [H)t>tic  (luotations 
and  periphrases  admissible  ? 

X  What  is  the  best  broad  rule  for  writing  Euglish  prose  .*    To  what  qualifications  is 
this  rule  subject  f 

4.  Explain    personification,  expressed  metaphor,  psychological  phenomena,  ballad, 
romance,  plot,  epic  poem. 

4".  What  is  the  aim  of  scientific  composition  ?    How  does  it  difier  in  this  respect 
from  non-scientific  composition  ? 

What  rules  govern  the  arrangement  of  argument  in  oratory  ? 

r>.  Explain  briefly  thedirterence  between  induction  and  deduction.     Explain  the  ar- 
tfHinintfrom  analogy. 

♦5.  Explain  the  difference  between  definition  and  description,  and  between  essen- 
tials and  accidents,  giving  examples. 

Explain  syllogitm,  variable  miVW/e*,  begging  the  qmstion. 

7.  The  common  proverb  "  Fortinie  favors  fools  "  is  found  in  various  form*  \w  a\\  \\\"kb 
languages  of  Europe.    To  what  siiurce?  of  error  is  it  due  thai  sucU  a  vro\)os\Wo\i 
^^btains  popular  cretU-uce  f 
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8^  Ill-diH^r^  Aru  illHlreader^.    TU13  man  dreads  evU,  aod  i«,  tbercfore,  m  •C<itlQdf> 

Exjilaiu  ibe  error,  and  draw  a  dia|?ram, 

B*,  No  Uraoch  of  scicDC«  caa  bi>  iuad«  abfiolutely  perft^ct,  yet  all  brauches  oif  1 
are  worthy  of  diligent  colture. 

Stale  the  inference^  draw  dlaj^aiUf  and  explain 

[In  auftwenu};  *§  (orb*),  de^^ij^att]  the  middle  Icmi,  tuiuot  iLiui.  mtgor  ^<! 

9.  Utj[dea<>aut  thiugf  are  not  alway.i  iujurions;  atllictioos  an;  often  salu 

Supply  the  lubfiing  premise. 

9'.  All  cold  in  exjHfllcd  by  heat  t  tbia  peraon'a  dbordertaacold ;  aod  iiiual,  1 
be  expelled  by  beat. 

Explain  and  poiut  out  tb«  error* 

U>.  Fro»e  rernion : 

*'Thtia  sang  the  nncoutli  swatn  to  the  oaks  and  rills, 
Wliile  tbe  frtill  morn  went  out  with  e>andala  ^ray ; 
He  touched  the  tender  stops  of  varioas  qiiilUi 
With  t^ager  thought  warbliug  hU  Doric  lay  : 
And  now  the  sun  had  stretched  out  all  the  hilla^ 
Aud  now  wa.i  dropped  into  the  wej*t«ro  bay  ; 
At  laht  he  ro?**.^  and  t%v itched  his  Uiantle  blue ; 
To-morrow  lo  fre-iiih  woods,  and  pastures  new/* 

Explain  the  fignres. 


r>B:p^RXMEx*r  ok  modern  laxgit-a^ges. 

FKEKCH. 

AKKUAL  EXAHtKATlON. 

JCXE  10^  1676.— rime  alloited,  /our  haurt, 

iiislate  into  French  the  following  (»outeDce9 : 
I.  Wbere  were  you  going  when  I  met  you  thisi  morning  f 
IB.  I  was  going  to  market  with  my  friend;  then  we  wont  to  5Ir.  U.*a  atoro  to  pm 
FiOBie  things  that  we  needed. 

3,  Can  yon  tell  me  Lf  you  bonvUt  auj  tbiug  in  market  or  at  the  »tore  you  rUil04 

4.  Vea ;  we  fonnd  «ome  large  stra  wbtrrie*  and  other  nice  tbingt*  to  «>a( ;  bat^  a] 
^all  our  money,  we  were  uuable  tt>  purcha>»e  anything  at  Mr.  B.*(i  (»tore. 

r>.  Tell  me  the  namej*  of  t^omv  other  things  which  you  fourjd  for  sale  at  lb* 
for  I  am  a  stranger  ht-*re,  and  know  very  little  of  what  they  hare  to  aelL 

0.  Well,  there  were  pouUry,  (Ish,  beef,  lanibf  pork,  potatuea,  corop  freak  »gj|% 
other  things  generally  aold  in  market. 

7*  How  long  i*t  it  since  you  came  to  the  Naval  Academy  ! 

6.  I  bave  been  here  the)%e  two  vt^ar^,  aud  I  mu^t  itay  that  I  am  much  liloaaed  «tli 
the  Academy.  It  i«»  very  agreeable ;  but  we  have  to  fetudy  a  good  deal :  oa?  leoo^  m 
long*  and,  be»ides,  we  have  to  drill  every  day. 

9.  When  the  weather  i^  bad,  what  do  you  have  to  da  f 

10.  Sometimes  wa  remain  at  home,  but  generally  oar  in^tructorii  And  aooiaUiii^  IfC 
U4  to  do.  On  Mondays  wc  drill  a-»  infantry ;  on  Tae«iday»  a^  artillery,  Ou  WelaavAifi 
we  liave  nothing  to  do — have  iitudy-houra.  Da  Thtindayi)  we  ko  to  the  aki]i*,  aa4 
Fridays  we  do  every? Ling. 

IL  Are  you  [M^rmitted  to  havft  any  leave  of  ab«tfiioe  daring  your  atay  at  tli*  9(al 
Academy  f 

12.  Thai  depend*!  upon  ctrcani'ttanet  4^t  if  we  study  our  le^^u^,  and  '  .<n 

lug  the  time  we  are  liere,  we  are  permitted  to  ri«it  our  fAmille!»  uuce  uic 

nay  aae  at  home  shi>ttld  be  ill,  or  should  die,  then  we  are  permitted  t4i  gu  huatc.  If 
not  too  /'ar*  ♦ 
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13.  Id  what  State  do  you  live  when  you  are  at  yoar  home  T 

14.  I  live  in  the  State  of  New  Jersey,  near  the  sea-coast ;  bat  we  have  a  railroad  and 
steamboats  on  the  river  where  the  city  in  which  I  live  is  situated. 

15.  When  yon  go  into  the  country,  do  you  ever  go  hunting  or  fishing  ? 

16.  Not  often :  there  is  no  game  in  the  country  where  I  live ;  but  there  is  a  good  deal 
of.  fishing,  though  one  must  be  careful  not  to  remain  out  after  the  sun  sets. 

17.  Will  you  please  tell  me  how  often  each  day  you  receive  your  letters  by  the  po.it  ^ 

18.  The  first  year  that  I  came  here  we  used  to  get  our  mail  but  once  a  day ;  now  we  re ' 
ceive  onr  letters  twice  a  day,  and  they  talk  of  having  three  mails  a  day. 

19.  Is  your  uncle  to  come  back  soon  from  his  long  voyage  f 

20.  We  do  not  know  when  he  Intends  to  return.    His  last  letter  was  written  in  the 
mouth  of  January.    He  says  he  is  not  far  from  the  desert  of  S. 

21.  When  do  you  intend  going  to  Frauce  for  your  son,  who  is  there  at  school  ? 
2*2.  Not  yet ;  I  am  only  going  to  see  him.    He  has  been  long  enough  in  France  to 
be  able  to  speak  French  fluently.    I  suppose  he  will  be  anxious  to  return  with  me. 

23.  Somebody  told  me  yesterday  that  Miss  M.  was  goiug  to  marry  neighbor  H.'s  son. 
Its  it  true  f  "^ 

24.  Really,  I  cannot  say;  but  he  is  certaiuly  very  attentive  to  the  young  lady.    She 
18  very  pretty,  well  educated,  and  rich. 

25.  What  have  you  been  doing  to-day  ? 

26.  I  walked  the  whole  morning,  breakfasted  at  tweh-e,  and  weut  out  in  the  after- 
noon to  call  on  an  old  friend,  who  lives  in  William  street,  near  the  corner- 
Give  the  primitive  tenses  and  the  conjugation  in  all  simple  tenses,  and  the  first  per- 
son of  all  compound  tenses  of  the  following  verbs; 

£trc^  manger,  aller,  rececoir,  venir,  and  j>rcnrfrc. 


THIRD    €I.AS§. 

I>EPA.R,'^^XE::^^x  of  ^nxathkmatic^. 

TRIGONOMETRY. 

MONTHLY   EXAMINATION. 

Xov'EMBER  22,  1875. — Time  allowed,  two  and  a  half  hourtf. 

All  fornmlas  used  to  he  deduced  by  Xapier's  ntleSy  and  the  tvork  to  be  checked.  Write  the 
formnlan  in  order^and  number  them, draw  a  diagram  for  each  case,  and  work  to  the  nearest 
tecond. 

1.  In  a  right  triangle,  given  a,  :D'-'  30  4.V' ;  B,  123^  30'  45".    Solve  the  triangle. 

2.  Given  J,  100^  30'  30  " ;  b,  10-  .30  30   ;  c,  70-  2'J  30".     Find  B  and  a, 

3.  Given  A,  100-  30'  30'  ;  C,  70-  23  ;  b.  lo-  30  3i) '.     Find  B  and  «. 

4.  Given  A,  110-  30';  B,  60-  30  ;  b,  5('    30'.     Find  a  and  c. 

T).  Given  b,  69-  34'  30';  <,  120-  3u' :  B,  .'0^  10  .    Solve  the  triangle. 

MONTHLY  EXAMINATION. 

Dkcembei:  6,  1S75. — Time  allowed,  two  and  a  half  horns. 
[Solutions  of  five  jjuestions  roqnirc<l.] 
1.  Define  the  terms  horizon,  prime-rtrtical,  meridian,  altitndt,  dtdinatiun.     What  points 
are  the  poles  of  the  meridian  ?  of  the  prhn«;-vertical  ?     Explain  \\hat  is  meant  by  the 
astronomical  triangle,  and  name  its  parts.    In  the  stereograpbio  i)rqjection  of  the  sphere 
where  is  the  point  of  sight,  and  on  what  plane  is  the  projection  made  ?    What  two 
iuiportaot  advantages  has  this  method  ot  projection  ?    Show  that  D  =  r  tan  i  0,  where  D 
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denot*.'*  Ibe  tlj5*taricc  of  the  projection  of  a  point  from  the  centre  of  ibc  primitirt  rifr*#, 
r  the  riidiaB  of  the  hi»bere,  tmd  ^  tlae  polar  djBtaoce,    Assmuing  tint  the  utibcODtrsrr 
tioa  of  an  oblifjne  cone  with  a  circular  base  ia  a  circle,  show  that  the  6icrrognf4j 
projection  of  anj  circle  of  the  sphere  in  a  circle,  and  tind  exprcfisione  Ibr  tbe  durtsnt 
of  tlie  extrenjitie*  of  one  of  it«  diameters  from  the  centn?  of  tbe  priuittiv«>  circle* 

2.  Prove  that  tbe  angle  between  any  two  tangents  to  circle*  of  the  mpUefie  b  e*| 
to  tbe  angle  of  their  projections.  Show  bow  to  tind  the  line  which  oantama  ibr  t* 
trtiA  of  the  projections  of  all  ^reat  circles  passing  tkrongb  a  given  point,  kimI  gtn 
proof  of  the  conatmction.  Prove  that  the  Un§  of  centre*  ooinctdes  with  tbe  pfrjmtyi 
of  a  circle  whose  polar  diatauce  it  equal  to  Ibd  sappletuent  nf  tlie  iiicliiiA^kftt  of  *>- 
pole, 

X  Given  1, 44  50'  X. ;  I,  6<>-  10  W. ;  d,  59^  4^'  N.;  Eiid  lb  mid  JT.  (DadMft  Ufmn^ 
by  Xapier  a  rule*  in  terms  of  tbe  given  partaO 

4.  Given  f,  22^  3tK;  d.  29'-  5^  30    X. ;  K  5£^=  31'  30^'.    Find  L. 

5.  Moke  a  atereographic  projection  of  the  triangle  in  (3)  on  the  plane  of  tbe  pritt^ 
▼erticoJ  and  on  tbe  plane  of  the  mericliaa,  and  project  the  triangle  in  (4)  on  th^  plmm 
of  the  equator.  In  these  projectioud  only  tbe  pnn  parts  are  to  tie  n^aed,  taking  Uivm  ts 
the  neacett  degrree* 

6.  At  a  plaoe  m  nortJi  latitude,  wbeo  tbe  iun'a  decltnatioii  waa  SS^  SO'  5^  tlie  alt^ 
tnde  of  the  aon  wa»  4^'=^^  and  3  hours  lat<?r  tbe  altitude  waa  60*^.  Find  tlic  latltad*  If 
making  a  itereographi*  projection  on  tbe  plane  of  tbe  equator.    The  reonlt 

*  ilated  in  degreea  and  mtnotes.    Determine  al»o  from  tbe  projection  tbe  tltnca  of 
"Vttlioii. 

Jasva^X,  ie7C— 7iw€  o/ioif«id,  /w  Aoftf*. 
[9c4(itloiif  of  If  qHMtioos  rfqolrt^i — Without  tablt#.] 

1.  Define  the  trigonometric  ration.    Deduce  fjrmulat  tbowing  the  relation  btrt 
tbe  »ine  and   conine,  the  relation  between  the  tangent  and  aeeant,  and  tti# 
between  tbe  chord  and  &tDe.    Deduce  tbe  tngonometric  ratioo*  of  3(F  and  4SP. 

2.  Write  tbe  formulae  for  the  aiue  and  cosine  of  {x  :r  y)«  and  tbeooo  deduce  ft 
for  tbe  aine.  cosinf^,  aud  tangent  of  2^  and  \f.  and  fur  tan  is  ±  f)  attd  tan  {v 

3.  FiDfl  the  t»tne,  cosine^  and  taagetit  of  each  uf  the  angles  IS'^^  22^  3(^«  aL> 

4^  Given  y  =^  aec-*  ^  ;  find  tbe  sIoe.ooBiDef  and  tangent  of  y« 
Find  7 from  tbe  equation  co*-'  x  -f  coe-^  <  1  —  jt)  =  eo^  C— «), 
aadtfrom  the  equation  tan- 


—i  —  tan-'  -—-z 
I— I  1-1-1 


W 


5.  In  a  right  triangle^  given  an  angle  A  and  ita  oppoait?  aide  a,  find  ^% 
Um  radii  of  tbe  cirenmacribed  and  inscribed  clrclea. 

Solve  tbe  equation  sec  ^  ^  2  tan  0. 

Cu  In  a  plane  oblique  thangli^,  given  J,  B,  and  e,  find  the  remaining  parta 

7.  In  a  plane  oblique  triangle,  given  a,  h,  and  C,  find  tbe  remaining  parts* 

6.  State  and  provt?  tbe  theorem  which  shows  tbe  relation  betvoea  tlie  thfva 
and  one  angle  of  a  triangle. 

Given  the  thrw  aides  3, 5,  and  7,  find  th«  greatest  angle. 
{).  Deduce  formulas  for  the  aolntion  of  tbe  thrte-polmt  prohlem  (tbe  dlafrain  ini 
drawn  and  explained). 
W,  Deduce  formulas  for  the  logarithmic  solution  of  t^e  e4)natl(»t»s 
tan  ( (i  -}•  J )  =  IN  tan  ; ,  and  m  cos  x  -f-  «  sin  s  s^  ^t 

11.  Htato  and  prove  De  Moivre-s  theorem. 

Write  tbe  sine,  cosine,  and  tangent  of  1^  in  t«rms  of  the  fbneiii>u*  t*t  /. 

12.  Asanming  tbe  formnla  co%  a  =  co.^  h  ens  e  -f  Mn  ^  ^in  e  cf»^  .1,  dcHlnce  lbs 
tin  ^  sin  A  ^  sin  i^stn  o. 


i«itlP| 
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13.  Deduce  the  formulas  useil  iu  the  solution  of  spherical  right  triangles. 

14.  Deduce  the  formula  ein^  i  J  =    — ^  ""-  ^.--  .  -   -  -  ,andapplv  it  totheastrouom- 

HIQ  o  Bin  c  * '  • 

k»l  triaogle  to  find  t.    Arrange  the  work  for  com  put  at  inn. 

15.  Given  the  declination  of  the  sun  and  the  latitude  of  the  place,  show  how  to  find 
tlie  time  of  sunset.    Given  the  latitudes  Li  and  Z>aud  the  longitudes  ?.i  and  /a  of 
two  places  on  the  earth,  show  how  to  fiud  tlie  distance  between  them. 
la  The  sides  of  a  plane  triangle  are  2i/"~  1^6,  and  3  —1^3":  find  the  angles. 

17.  Given  a  cos  d  +  ft  cos  «  =  c,  a  sin  0  —  6  sin  /<  =  <?,  and  2  sin-  f       ^   j  =  cos  " » 

find  the  relation  between  a,  ft,  c,  and  <f. 

18.  A  vessel  sailing  NNE.  sees  two  light- houses  in  line,  bearing  KSE.;  2  hours  after- 
wards the  light-houses  bore  SSE.  and  S.,  the  distance  between  them  being  C  miles; 
find  the  rate  of  the  ship. 

19.  Solve  the  ec^nations 

sin  X  -f  sin  y  =  cos  x  -f  co.-*  »/  ==:  A  -v/  0, 


•Qr^^O*'"  ■{'-'■)  "'-^'- 


20,  What  is  the  distance  of  the  sea  horizon  from  an  ob^-rv«T  whose  eye  is  18  feet 
above  the  level  of  the  sen  ?    Answer  required  in  yard:i  nnd  miles.     (Radius  4000  miles.) 

SEMI-ANXriL   EXAMINATION. 

Janl'aky,  IfiTHj.— Time  cUowcd,  five  hoitri. 
Solutions  of  nine  qMestiona  rojnirefl.  ^ 

1.  Find  the  log  tangent  of  317^  30'  30  ",  log  cosine  of  —111-  30  30",  and  log  secant  of 
269°  30'  30." 

Find  an  angle  between  2t  and  4t  whose  sine  U  negative,  and  whose  cotangent 
is  0.275. 

Given  «  =  ^  (tan  1?)  ^^  ^>  find  u  when  ^=  l.'>-. 

The  hypothenuse  of  a  right  triangle  is  7040003  and  one  side  is  704(.>000 ;  find  the  in- 
cluded angle. 

2.  Given  two  sides  of  a  piano  triangle  *2r20.9  and  1430.S,  and  the  included  angle 
107^  27'  40",  solve  the  triangle,  and  find  the  perpendicular  from  the  vertex  of  tlie  least 
angle  upon  the  opposite  side. 

3.  In  a  quadrilateral  JBCD,  given  J/>,  2345;  CJ/A  42-  17  •.  CJ/?,  37^  53' ;  CDH, 
46=  32' ;  and  SDA,  38°  51' ;  find  liC. 

4.  Solve  the  equations  k  cos  (a  -f  c)  =  «i.  and  k  cos  ( ?  -f  c)  =  n  :  given  a,  10l>^  18' ;  /?, 
35^  10' ;  111,-0.5734;  and  «,  0  4527  (it  positive). 

Solve  the  equation  or'  -f  ftjc  -f  c  =  0,  given  (i,  2..V27  :  /»,  3.452  :  c,— 2.432. 

5.  Given  the  three   sides  of  a  plane  triangle,  a,  32.235 ;  /»,  51.125:  c,  40.15(5;  find  A 

from  the  formula  a-  =^  6=  -f  c-  —  26c  cos  J  :  li  from  sin-  i  /^  =  ^.*_rL?/.  ^f_ZL£/  ;  and  C  from 

«c 

d  =  (l±-^iL^r_!l),  eosC  =  ''+_^. 
a  '  26 

6.  In  a  spherical  triangle,  given   J,  lln    27';  /•',  7i»-  2-J  :  r,  r.P20';    find  C  and  <* 
(Napier's  rules). 

7.  Given  «,  f»5'-  .34';  6,  53-  21' ;  C,  "^O  20  ;  solve  the  triangle  by  Napier's  analogiei^ 
and  the  fundamental  formula. 

^.  Ciivon  f,  70=  20' ;  rf,  23   2?'  N. ;  h,  25-  22  ;  find  L  and  /. 

^-  A  vessel  sails  from  a  place  in  latitude  3o  30  N.,  longitude  75-  W.,  and  follows  tlir 
»rcof  a  great  circle,  her  course  at  starting  being  NPI.  \  K.  What  latitude  and  longi- 
tude will  fibe  be  in  after  sailing  3500  nautical  miles. 

^0.  Given  j  =  cot  L  sin  0,  y  =  L -{^  cot  L  —  cot  L  cos  0,  0  -^  t  sin  L ;  ^iu\  v^\v\<j>^  ol  x 

*"*  ^  ^"'responding  to  values  of  L  nt  intvrvulu  of  15-  from  lU)-    to  i.P,  aui\  Uvw<t  \.\\^ 
ciirvp. 
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^^K  ANALYTICAL  OEOMLTEV.                        ^^^^H 

^^V  Ht:>lIM(jXTnLV  EX A^llX Allow                                     ^^^H 

^^H  B'EiJiUMUY  IS,  lh76.— Jim*  aUotttd,  lito  a»itf  a  f"i[f  hnur*.              ^H 

^^^P  Solutions  of  Jive  qu€»Uofi»  required,                                          I 

L  Deduce  tlie  foUuwitjg  ertuatton*)  to  the  stniighl  liue:  (a)  lu  teriui  uf  in  mixl  c;  (H 
in  tenim  of  tlje  iutei-cepu  ;  ic)  in  tenns  of  a  aod  ji,  1 

DihIiicg  the  equnttoti  tci  a  straight  liuc  which  pusacs  through  (X|.  pi)  with  ib«  dtfll 
tion  rntio  »i,  tmd  tho  eqiiatlou  to  a  lioe  pa^^iug  throuj;rh  (Xu  ifi)  &nil  (Xi,  p^),  | 

2.  Fitid  the  equAtiou^  tu^tralj^Ut  liues  pans^iu^;  tbiou^h  i  /i,  X)  and  making  aJi  Mf^ 

^  with  y  =  iiu-  -I-  c.    Wbat  fotmn  do  th«?(i«  equfttloua  take  when  ^1  ^  Tt      Find  tli 

length  of  the  pcrpendiciilar  from  (A,  A)  upon  tj  =.  mi  -^  c  1 

;}.  Deduce  fojunilufs  hy  wltich  thn  axan  iumv  l^e  tunit»d  thrutij(h  aujr  an^l««  iWod^ 

kniAlniug  fixed ;  when  both  nynUotnii  are  oblique^  and  wh«a  both  ay«it4*tuA  an*  mm 

|r»Iar.  J 

4*  Find  the  e<|uiitJon8  to  the  following  line^:  (a)  Joiotng  f— 3, 4)  and  (5,3)  ;  (I)  fl 

])endicular  to  (a)  at  its  middle  point;  ic)  pai&tug  through  (A,  —  5)  parallel  to  5f  «4-l 

—  7  :^  0;  {d}  passinf;  throuf^h  {%  A)  and  making  an  angle  of  46^  with  3y  —  4x  «-9^ 

Find  the  angle  between  the  lines  b^f  -^  Ax  — ^7  =  0  and  2y  —  j  -^  e^  =0,  and  the  Wftfl 

of  the  t>eq»eijdicular  from  (IJ,  2)  upon  V2tf  —  5jr  —  3i)  =^  0.  I 

5.  Construct  the  loca^  of  tht'  (^juation  /  -^  ^a  -j-  j»y  -^  H  (j  -(-  y)  -f  1»«  =  a  I 

Find  what  this  equation  becomes  when  the  origin  U  taken  at  theceutreof  tlMi^arii 

buid  what  the  reanltiug  equation  becomes  when  the  axe&  are  turned  thfongti  ati  aod 

Cf  45<^-.  1 

B  6^  Aright  angle  moves  »o  that  it^  verte^^  h  con^tautly  ou  the  axis  of  V,  while  nneof  i 

Bides paatiea  through  a  poiut  on  the  axis  of  X  at  a  distance  a  to  the  right  of  the  origin ;  ifm 

the  point  ( —  a,0)  a  peqiendituhir  i*  let  fall  upon  the  otber  side*    It  Is  requir<wl  |4»  6fl 

the  efjuation  to  the  locus  of  the  foot  of  this  perpendicular,  and  to  ira<^*'  t'l"  *  «*''  •  *rj< 

tti»ei]  nation. 

Jl'SKi  1^<J»— Hiae  ulhtrtd^Jiv^  hour^,  I 

L  Fiud  the  angle  between  the  llue«  Ix-^y—^l  and  4|  -f  3jr  =s  511  Fin4  Iht  ftfi 
of  tbe  triangle  formed  by  these  line^  and  the  axi^  of  V.  Find  the  eqnattdo  l9  a  |4 
pendiculnr  Ifi  fall  apou  itie  sueond  of  tbe  given  lines  from  the  point  wheiv  tiit  id 
cvo9sca  the  axis  of  V ;  find  also  the  leugh  of  thin  perpeudictilar. 

2.  A  right  triangle  A  C  It  is  placed  with  the  vertex  ^  on  the  %x\a  O  V,  and  Ilia  fi|^ 
■Ungle  C  ou  the  axtn  O  X,  tbe  vert'<x  B  toeing  in  the  first  angla.  Find  the  eo-ordlnald 
I0f  ti  ami  the  equation  to  the  fcides  of  tbe  triangli%  given  J  C  =  4*  B  C  =  3,  Wid  il 

angle  0  C  .J  =  60-,  1 

3.  Find  the  equation  to  the  tangeut  to  jf^  -h  y^  =  «^  In  terms  of  hft  dlriKtiott  niliti 
Find  the  equation  to  a  circle  passing  through  the  origin  and  the  polnttt(79  lK(~^l«i 
Find  tlie  geueral  etjuatiou  to  the  circle  in  oblique  co-ordinates. 

4.  Fiud  an  expre«<<6ion  for  the  perpendicular  from  the  focos  of  th«  parftbola  f*^4^ 
upon  the  tangent.    (In  term*  of  m). 

Find  the  polar  equation  to  the  parabola^  pole  at  foe na,  and  an  expn^Mnvn  fbrtf 
teitglb  of  II  focal  chtjrd. 

Find  tbe  equations  to  all  the  normals  to  ^  =-  4(tr  which  pans  through  (^a,  ~~  fii). 

Tn  Deduce  the  equation  to  tbe  ellipse  referred  to  coujui^ate  diauieterA*  I 

Prove  that  the  area  of  the  parallelogram  which  touches  tbe  ellipMi  at  tbe  extfiiarill 
of  conjugate  diameters  is  con.^tant. 

Express  the  equations  to  the  tangent  and  tiot  mmU  tn  the  ellips*  in  ft^rui^  nf  thi^  «cQg 
irk  mtgle* 
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6.  Deduce  the  equation  to  the  hyperbola  referred  to  its  asymptoti'si  a.s  axe^,  and  the 
;«qaation  to  the  tangent  in  terms  of  its  direction  ratio  referred  t4>  the  aaine  axes. 
.     Find  the  polar  e<j nation  to  the  locus  of  the  foot  of  the  perpendicular  let  fall  from  the 

!^  «Mitre  of  nn  equilateral  hyperbola  upon  the  tangent. 
7.  Find  the  oo-ordinates  of  the  centre  and  the  eccentricity  of  the  conic 
34jr=  —  32jr^  -f  34i/-  —  4x  —  104^^  —  34 1  =  0. 
Find  the  equation  to  the  axis  of  the  parabola 
t  (y  —  Jr)  '  =  a  U  -^  y). 

r  6.  Suppose  the  triangle  given  in  example  (2)  to  move  ho  that  tlie  wrticeH  A  and  C 
k  muin  constantly  on  the  axes.  Find  the  equation  to  tlie  locus  of  lij  and  also  the  locus 
^  if  the  middle  point  of  A  B, 

9.  Find  the  equations  to  those  taugeuts  to  the  ellipse  a-  y-  -H  h-  X'  =  a-  h-  which  pa^^s 

I  tluongh  I  -,  -^   |.  Find  the  equation  to  the  locus  of  the  middle  points  of  focal  chords 
\«    «*/ 
of  the  ellipse. 

10.  Parabolas  are  drawn  passing  through  the  ori>;iu  aud  intercepting  a  distance  a  ou 
each  axis.  Find  the  locus  of  the  iutei^sectiou  of  thi*  caugeut  at  the  origin  and  the  tan  - 
gent  at  the  point  (0,  a). 

DIFFERENTIAL  CALCULUS. 

KLECIIVE  C0U14SK. 

Cadtt'Midikipmen  J.  II.  Fill  more  j  J,  //.  Glennon.J.  G.  f^hnuby^  T.  S.  liudytra,  //.  N.  Knajqt^ 

aud  F.  L,  Youmj. 

Cadit- Engineers  I.  N.ffolliSy  F.  J.  .Schtll,  II.  T}\  S2)a»yhr,  (i.  H,  linU,  ami  G.  11.  McElroy 
J.iXUARY,  l^TG.— r<me  allowtdfjire  huurf,. 

1.  Dednce  formulas  for  the  differentiation  of  x-,  Vjt,  xy,  y  aud    . 

•2.  Deduce  the  differentials  of  log  r  and  a',  aud,  by  means  of  the  formula  for  d  (log  j), 
de<luce  the  differential  of  x**. 

3.  Jfrite  the  differentials  of  sin  x,  cos  x,  tan  jt,  sin  ■ '  x,  and  tan  -  •  x.  and  drduve  those 
of  versin  ~ '«,  log  sin  x,  log  tan  x,  sin  lo;;  x,  and  x  , 

4.  Differentiate  the  expressions  ^^    . 

5.  Differentiate  tan- 'a',    - — -'"_'  _i_    ^  sin-' '^. 
and 


I     ,        S    (r— Ir-     /  1  .   'J.»  -f-1 

i  •'"«■<,. +7+ n -,/..'"■*      >    • 

f>.  Given  u  =^  x^  —  5x'  -f-  •'•■'^  —  L  li'»d  *'»»'  valin.'«i  uf  j  Uh  which  h  i**  a  inavimum  or 
m  illinium. 

What  sector  must  bo  cnt  lumi  a  ii'wvu  <.irdi'  (ra(lin>  ti).  in  order  tb.it  the  remainder 
may  form  the  curved  surface  of  a  Ci»ne  of  ninxiunirn  volume  .' 

7.  Given  x*  —  2ay'^  —  '.\(t'y-—'2a.r'\-tr~.0,t\iu\  tin-   value  of'.''  at  all  tlie  points 

dj- 

where  the  curve  crosses  the  axes. 
5*.  Find  the  value  of  /'  '*"  "*  wh.-ij  j  ^  1 :  oi".i  tan  r  —  ~  see  x,  when  x  ^    ,    ami 

MM  («+  y)sin(o.f-x)-Mn   ^sinx   „.;^,.,,  ,  ^     ^  ^,^  ^  ^. 
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9*  llie  tquAtionn  to  u>  matUlmtt  in  the  po]^*couic  pr<ijt«ctiou  ure 
X  =^  cot  L  *iti  0,  i/=  L-^  cot  L—colL»iti  t?. 

Find  tbe  vaJoe  of  i  and  y  for  L  =  0  and  '(^  for  /.  =  30^  ip  ==:  ir.    {9^p  «in  L,> 

W,  The  eqnatioD  to  a  cnrve  Wing  (x -f  3)  y^^fy -f***)  Jf*-  fi«»*^  the  eqiul! 
a^yniptutefi  aud  coDstmct  tbem  ;    fiud  tbe  rnitxcuioiu  and  mlniainiti  ordlo 
at]«oiwaJ9 ;  find  the  eqaatioos  to  the  taugeuts  at  Uh»  oriKl^i  AQ<^  tr^M  the  oonrfL 

DrFFERENTlAL  AND  INTEGRAL  CALCULUS. 

ELECT!  VB  COCRSR. 

tadrt-Enginrern  H,  W.  Spanghr,  F,  J,  Schrlt,  L  X  HqIUm,  and  G,  H.  iUU. 
Cadet' Mid^hipmtn  J.  tl.  Fillmore,*/.  G.  Qmnbjf,  J.  H.  Glennon,  and  F.  .5,  B^^f^fr* 

JrxB,  lS7Cu—Time  allowtdtfict  koun. 

1.  f  VLuoD^trate  Taylor'^  theorem  and  deduce  La  Gmoge's  form  of  the  remaiiidir< 

2,  Expand  f^  ****"*  to  five  tetmn  m  powers  of  x* 
3»  Prove  that  if  »i=^,  and  F[jt)  aud  fix)  both  vanish  when  jc  =  fi,  then  tht  ti 

of  M  w ben  j  =; o,  it  ^.   ^ * 

Find  the  value  of 
when  x=0. 
4.  Trace  the  curre 


I'^coautt/  ^^^^  0=0,  of  X*    '^  when  xssI,  an^  «f  j^ 

-  =    / — - —  and  find  the  pointa  of  inflexion. 

5.  Find  the  eqaation  to  the  evolute  to  the  equilateral  b^vperbota. 

6.  A  (straight  line  cuts,  froiu  the  co-oidinute  aaces^  iatercepta  a  and  h,  sucb 
!»«  -f  ft  =  c.    Find  the  equation  to  the  envelope  of  thea©  lines. 

7.  Trace  the  carve  y*  -|-  ax*  {2jf —  x)  =  0,  and  find  the  area  of  the  loop 

d.  Integrate  the  expreesionji       ^ 


^    Mil  -\jtdx        M   Xf*4/^ 

(ri*_x«}***   Bin^xco»*x     (1-^^>1*  (l-4-#K 


9.  Integrate  j,|^^.  ^^_|__,^j,  aod  jT^o^'x  dr. 

10,  A  circular  segment  whoi»e  arc  }n  'M  revolves  about  ita  cliord;  find  Iha 
generated. 


I>EPARTMENX    Oir>    PHYSICS    AN^O    CHKMISXIil 
ELEMENTARY  PHYSICS. 


6SMt-AXXUAL    BXAMI^TATIOX, 

Jaxuaiit,  1^7 fi. — lime  allmctd^fire  hour*. 

L  When  are  different  bodies  equal  in  mass  f 
*i,  Btate  the  lawsof  j^rftvituhon. 

3.  With  vrhut  veliKrily  mii»t  a  bwly  l»e  projected  doirti wards  in  ordet  to  i 
earth  with  a  velocity  of  200  feet  per  tM?cond  after  moving  5  iU!condt  f 

4.  A  vcfwel  contains  water  to  the  depth  of  1  decimetre.     One  side  of  this  < 
rectangnlttr  surface,  the  btittora  of  which  is   1  decinaelrei  while  the  side  iiloii«i  j 
angle  of  45^.    Whitt  if»  I  he  total  presf'ure  on  this  side  ? 

5.  A  piece  of  gun  metal  weigh%  l.rikUog&mmen  \ti  Ihii  ait  and  1.33  kil 
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U«r;  thenieul  is  an  alloy  of  tin  (specific  gravity,  7.3)  and  copper  ( spec i Ac  gravity,  9). 
what  proportions  do  the^e  metals  enter  iuto  the  compo^iition  f 

6.  State,  and  illustrate  by  an  example,  the  doctrine  of  the  conservatioa  of  energy. 

7.  How  is  sound  transmitted  ? 

8.  Upon  what  does  the  velocity  of  sound  de]:»end  f 

9.  Upon  what  does  the  intensity  of  souDd  depend  f 

10.  If  the  velocity  of  sound  in  one  gas  be  kuown,  how  may  its  velocity  iu  other  gases 
«  found  f 

11.  What  are  the  two  fixed  points  used  in  gradaatiug  a  thermometer  ?  and  how  is  the 
»iie  marking  the  higher  temperature  determiued  * 

li.  What  are  the  readings  of—  10^  C.  and  400  C.  on  the  Fahrenheit  scale  ?  what  on 
absolute  scale  f 

IX  What  must  be  the  diameter  of  a  cast-iron  shot  at  15"  C.  to  be  fired  red-hot 
(900^  C.)  from  a  IX-inch  gun,  allowing  ^j  inch  windage  f  Coefflcieut  of  expansiuu 
(linear)  of  iron  .000011. 

14.  A  quantity  of  gas  measures  1  litre  at  10^  C.  and  770  millimetres  pressure.  What 
^11  be  its  volume  at  3(F  C.  and  760  millimetres? 

15.  One  kilogramme  of  ice  at  0^  is  placed  in  5  kilogrammes  of  water  at  60^  C.  aud  the 
taperature  is  reduced  to  44^  C.  What  is  the  latent  heat  of  liquefaction  by  this  expert - 
acDt! 

16.  Define  specific  heat.  How  does  the  specific  heat  of  a  substance  vary  with  change 
ef  state? 

AXXUAL  EXAMINATION. 

Jl'NE,  1876. — Time  allovced^  four  houn. 

I  State  the  laws  of  the  reflexion  of  light,  and  apply  them  to  detonniniu;;  the  focus 
oi  a  concave  spherical  reflector. 

2.  An  object  10  centimetres  high  is  placed  snccoasivcly  at  distances  of  1  metre.  40 
ceQtinietres,  20  centimetres,  15  centimetres,  and  5  centimetres,  from  a  concavi*  niirroi 
of  20  centimetres  radius.  Find  the  i>osition  and  magnitude  of  the  image  for  each  pn- 
Mt iou  of  the  object. 

3.  Explain  the  phenomena  of  rcfioctiou  and  single  refraction  by  the  nndnlatory 
fbeory. 

4.  An  object  10  centimetres  high  is  placed  successively  at  distances  of  Ti  metres,  1 
metre.,  and  10  centimetres,  from  a  double  convex  lens  of  30  centimetres  focal  length, 
b^ind  the  iM>sition  and  magnitude  of  the  image  for  each  position  of  the  object. 

.5.  Compare  the  radiation  from  polished  platinum,  green  glass,  and  black  porcelain, 
irhen  viewed  in  a  white-hot  chamber ;  explain  why  they  appear  ditlerenlly  when 
riewed  at  this  same  temperature  outside  the  chamber. 

6.  Describe  electro-static  induction,  and  explain  by  it  the  action  of  the  plate  electrical 
nachine. 

7.  Describe  fully  the  construction  and  action  of  an  electrical  comlenser.  How  may 
t  be  discharged  ? 

r.  State  Ampere's  theory  of  magnetism,  and  explain  by  it  the  directive  action  of  cur 
ents  upon  magnets. 

9.  Explain  the  construction  of  an  astatic  system.  How  is  it  applied  in  the  galvan- 
ometer to  determine  the  direction  and  measure  the  strength  of  a  current? 

V.I.  Describe  the  induction  of  currents  of  electricity  by  other  currents. 

CHEMISTRY. 

ANNUAL  EXAMINATION. 

June,  IrTiJ. — Time  aUowedfJive  hours, 

1.  Nitric  acid  of  sp.  gr.  1.5  contains  92.9S  per  cent,  of  H  N  O3.  What  vo\\vu\<i  o^  \\\\i^ 
ci  I  will  be  required  to  convert  500  grammes  of  glycerine  into  tri-mt,To-vf,\^'<i«t\\\ft^ 
\^hat  weight  of  tri-aitro-glycerine  will  be  obtained  f 
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2.  Describe  tri-nitro-glycerine  and  the  method  by  which  it  is  manufactarecl.  Show 
by  graphic  formulas  the  structure  of  the  glyceriue  aad  tri-nitro-glycerine  molecale. 
What  is  a  nitro-substitution  product  ? 

3.  In  the  following  reaction  find  the  numerical  coefficients  :  a  HgCi  NaOi +  ^K CI 
-f  c  H:  O  =  w  K  CI  -f  X  Hg  CI:  -f  y  Hg  O  -f  z  H  K^  C3  N3  O3. 

4.  We  have  a  hydrocarbon  which  we  find  by  analysis  belongs  to  the  series  Cn  H». 
3.13C0  grammes  of  the  substance  yields  1196  cm.^  of  gas  at  45°  C.  and  74  cm.  of  presa- 
ure.     What  is  it«  formula  ?    Explain  your  work. 

5.  From  5  cm.^  of  P  (sp.  gr.  l.-!^),  what  volume  of  gaseous  hydrogen  phosphide  will  be 
obtained  Ut  15"^  C.  and  74  cm.  of  pressure  f  Illustrate  the  volume  composition  of  gM- 
eous  hydrogen  ])hosphide,  and  show  what  would  be  its  condensation  ratio  if  obtained 
by  the  direct  union  of  H  and  P. 

6.  Prove  that  the  sp.  gr.  (referred  to  H)  of  a  substance  in  the  state  of  a  gas  gives  as 
one-half  its  molecular  weight. 

7.  Describe  sulphur. 

8.  Give  the  empirical  formulas,  chemical  names,  and  molecular  weights  of  the  follow- 
ing substances:  India  saltpetre,  oil  of  vitriol,  sal  ammoniac,  muriatic  acid,  chloride  of 
lime,  charcoal,  common  salt,  gypsum. 

•  9.  Define  valency  ;  atomicity.  How  can  we  show  that  if  the  valency  of  an  element 
is  ever  odd  it  is  always  odd  ?  Point  out  the  valency  of  each  element  in  the  following 
compounds :  H  I,  C  Ih,  H,  O:  S  O.,  C  O2,  H^  N  O  H,  X  I3,  K  C  N. 

10.  What  is  gunpowder  .'  To  what  does  it  owe  its  energy  ?  What  is  the  philosophy 
of  its  composition?  What  advantages  docs  sodium  nitrate  possess  over  potassiom 
nitrate  f    Which  is  used  in  regulation  powder  ?    Why  ? 

Suhatitutt  for  qneation  (7.)— Describe  fully,  with  reactions,  the  preparation  of  O  in  the 
laboratory. 
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HISTORY  AND  RHETORIC. 

SEMI-ANNUAL  EXAMINATION. 

Januaiiy  *2.'»,  l'*7(>. — Time  uUoxad,  five  hours. 

I.'IIETORIC. 

[Starred  c)  (nu'»tioLs  are  alteruntives.J 

1.  Distin<;niNh  between  : — 1.  Loose  sentence  and  period  ;  2.  Clearness  and  simplicitr: 
,3.  (Jenus  and  species;  4.  Concrete  and  abstract;  5.  .Subject  world  and  ol>ject  woiM: 
G.  Example  and  illustration.      Take  thrve. 

2.  Explain  :— 1.  Mixed  metaphor;  '2.  Fable  :  3.  Synecdoche  ;  4.  Illative  conjaDction: 
5.  Unity;  0.  Description;  7.  Narrative;  h.  Exposition  ;  \).  Induction;  10.  Dcductioo. 
(Take  live.) 

3.  P'xplain  what  is  meant  by  plurality  of  knowledge,  and  show  what  councctiou  i( 
has  witli  antitliesis. 

:i*.  Whcu  is  the  use  of  hyperbole  justifiable,  and  what  are  the  limitations  upon  il» 
use  ! 

4.  ''TIk'  more  general  a  notion  is,  the  more  difidcult  it  is  to  conceive.**     Explain. 
4^  Disf  iiss  Herbert  Spencer's  principle  that   qualifying  words  should  precede  tbf 

objects  which  they  qualify. 

.').  .S1h»w  that  originality  is  a  condition  of  strength  ;  and  explain  why  coinpoi<ition» 
sometimes  have  the  power  to  please  after  frerjuent  repetition. 

'»*.  (iive  the  main  rules  for  the  structure  of  the  paragraph. 

(5.  Explain  the  importance  of  chronology  and  geography  in  historicarDarrative. 
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6*.  (a)  What  is  meant  by  nayiuj;  that  houio  natiun.s  have  u  geography,  but  not  a  his- 
tory T 

{h)  "  The  framiug  of  sniuinaries  is  coDdacted  in  a  variety  of  ways."  Name  some  of 
them. 

7.  What  rules  govern  the  choice  of  exniiiples  used  to  illustrate  a  scientific  exi>OHition  f 
7*.  **  The  proof  of  a  principle  indirectly  contributes  to  its  exposition/*    Show  this. 

8.  How  may  **  obverse  iteration ''  be  used  to  aid  exposition  f 
)9*.  Explain  definition  by  analysis. 

9.  Make  up  sentences  which  shall  contain  the  words  given  below,  used  ns  exaniples- 
.    of  the  Hgurvs  named: 

f-  1.  Simile.  Dream,  river. 

^  2.  Metaphor.  Fountain,  heart. 

^  3.  Persouitication.    Savage,  humor. 

t  4.  Paradox.  Skull,  roar. 

ji*  5.  Antithesis.  Weary,  stain. 

6.  Hyperbole.  Frenzy,  whisper. 

^~  7.  Climax.  Storm,  folly. 

10.  Write  a  simple,  clear,  condensed  narrative  of  an  event  or  incident,  real  or  ficti- 
tions,  witnessed  or  supposed  to  have  been  witnessed  by  yon,  which  shall,  as  far  as  pos- 
sible, follow  the  principles  given  in  the  text-book.  The  narrative  shall  be  at  least  one 
page  in  length,  and  shall  contain  at  least  two  paragraphs. 

HISTOKY  AXl)  RIIETOJnC. 

A  X  N  r  A  [.  EX  A  M I N  AT  U  )  N . 

J  VSR  14,  1>T<». —  Time  alhwtdj  fice  hourft. 

[8Tarro<l  c*  (in^-^tioiiH  are  .iltrrnativ*?!*.] 

nilKTOKIC. 

1.  Name  and  explain  the  four  methods  of  in'ductive  proof.  Show  what  other  forma 
persuasion  may  take  l>eside  that  of  argument. 

2.  Characterize  the  following  argument,  and  point  out  fnlly  its  defects:  "As  thore 
could  be  in  natural  iKxliesno  motion  of  anything,  unless  there  were  some  that  moveth 
all  things,  and  continneth  immovable  ;  even  so  in  political  societies  there  must  be  somo 
nnputiishablp,  or  else  no  man  shall  sutler  punishment.*' 

CONSTITUTION   OF  TIIK   UNITED   STATKS. 

3.  Define  or  explain  direct  tax,  conimon  law,  charter  government,  bill  of  attainder^ 
grand  jury,  ad  valorem  duties. 

4.  Explain  the  operation  of  the  writ  of  hah'a^  corpHHy  and  show  when  and  by  whose 
authority  it  may  be  susiiended. 

4*.  What  things  are  necessary  to  a  legal  contract  T  Wbat  may  a  State  do,  and  what 
is  it  forbidden  to  do,  in  regard  to  contractN .' 

5.  What  was  the  purpose  of  the  electoral  college.'  How  does  the  system  work  in 
practice  ? 

r»*.  State  and  give  the  reason  for  tlie  constitutional  pr')hibitio:H  on  members  in  re- 
ganl  to  holding  otHce. 

6.  State  the  tiualificjitions  for  Kepre-»i-ntative>  :  for  electors  of  Kejiresentatives;  for 
Senators:  f«»r  President ;  for  Vice-l'nsidrnt, 

(>•.  What  is  the  i»rohibition  on  the  lumses  of  (.'nn^ress  in  regard  to  adjournment  f 
On  what  do«.*s  the  duration  of  the  Sfssions  of  Con^-r  -^s  depeu  I  ?  Explain  the  "call  for 
the  yeas  and  nays";  the  methwl,  the  n-al  or  osten»»il)le  obj^-ct.  and  the  ])rocess. 

7.  With  whom  rests  the  jwwer  to  jireseribe  regulations  Uw  hohliuf;  e\ee\\oi\H  v>^  W^i^- 
resentatives?  to  try  impeach  me/;  r.-*.'  to  till  senatorial  vacancies  duv\u«»  l\\e  Tee^i>^^^  v.A 
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the  State  legislature?  to  permit  officers  to  receive  foreign  decorationaf  to  appoint 
consuls  ?  to  appoint  militia  officers  ?  to  declare  war  f  to  make  treaties  ?  to  admit  new 
States  r 

8.  Explain  equity  jurisprudence,  concurrent  and  exclusive  jurisdiction,  original  and 
appellate  jurisdiction.  In  what  cases  does  the  Supreme  Court  exercise  appellate  J oris- 
dietion  f 

OFFICIAL  REPORT. 

9.  Write  an  official  report  of  the  practice-cruise  of  1875,  addressed  to  the  Command- 
ant of  Cadets,  in  the  form  prescribed. 

1 


DKPi^RTMiENT   OF    JMODKRN-     IL.ANGTJAa-ES. 

FRENCH. 

SPECIMEN-QUESTIONS. 

June,  1^7 6,— Extemj)ore  translation  from  French  into  English, 

Qnelques  jours  aprbs,  la  gazette  annon^a  que  Temperenr  ^tait  d.  Paris,  et  qa*on  allait 
courronuer  le  roi  de  Rome  et  Pimp^ratrice  Marie-Louise.  M.  le  maire,  M.  Tadjoint  et 
les  conseillers  municipaux  ue  parlaieot  plus  que  des  droits  du  tr6ue,  et  mSme  on  fit  nn 
discours  expr6s  dans  la  salle  de  la  raairie.  C'est  M.  le  professeur  Burgnet  I'aln^  qui  fit 
ce  discours,  et  M.  le  baron  Parmeutier  qui  le  Int.  Mais  les  gens  n'6taient  pas  attendris 
parce  que  cbacuu  avait  peur  d'etre  enlev^  par  la  cooscriptioii,  on  pensait  bien  qa*il 
allait  falloir  beaucoup  do  soldats ;  voiU  ce  qui  troublait  le  monde  et  pour  ma  part  j'en 
maigrissais  ^  vuo  d'wil.  M.  Goulden  avait  beau  me  dire :  *^  Ne  crains  rien,  Joseph,  ta 
ue  peux  pas  marcher.  Cousid^re  mou  enfant  qu'uu  dtre  aussi  boiteux  que  toi  reste- 
rait  en  route  k  la  premiere  €tape." 

Tout  cela  ne  m'empdchait  pas  d^etre  rempli  d''inqiii6tude. 

On  ne  pensait  d<5ja  plus  h,  ceux  de  la  Rnssie,  excepts  leurs  families.  M.  Gouldeu  qaand 
U0U8  <^tions  seuls  a  travailler,  me  disait  quelquefois. 

Si  cenx  qui  scut  nos  maitres,  et  qui  di.seut  que  Dieu  les  a  mis  sur  la  terre  pour  fain? 
notre  bonheur  pouvontso  figurer,  au  commencement  d'uue  campague,  les  pauvres  Yieil< 
lards  les  malheureuses  meres  aux(|uel8  ils  vont  en  qucl(|ue  sorte  arracher  lo  co^ur  et  les 
entrailles  pour  satisfairo  lenr  orgucil ;  s'ils  poiiv<aient  voir  leurs  larmos  et  entendre  leors 
gdmissements  an  moment  ou  Ton  viendra  lenr  dire  :  "  Votre  enfant  est  mort.  Vous  oe 
lo  verrez  plus  jamais!  il  a  p^ri  sous  les  pieds  des  cbevaux,  ou  bien  ^cras^  par  un  bou- 
let,  ou  bien  dans  un  hupital,  au  loin — apr«'.s  avoir  <?t(^d('.e()up<S— ilansla  fi^vre,  sans  cou- 
solation,  en  vous  appelant  comme  lorsqu'il  <$tait  petit,"  &c.,  »fcc. 

1.  Explain  the  rules  of  contraction  and  elision. 

2.  How  are  ailjiictives  usually  placed  in  French  ? 

3.  Explain  places  of  the  pronouns  and  how  many  kinds  there  are. 

4.  Explain  the  uses  of  the  imperfect  and  past  definite  tenses. 

5.  How  distinguish  the  conjugations  in  French  .' 
().  Explain  idioms  with /aire. 

7.  What  verbs  are  used  to  express  approximate  future  and  a  past  jnst  elap^ted  f 

CONVEKSATION  IX  I'HKNCH. 
WKITTFN    EX  AM  IN  AT  ION. 

Time  aUouvd^  two  honrn. 
[Traurilatt*  into  Freucli.) 

(I)  If  yon  wish  to  be  wise,  and  esteemed  by  mankind,  be  exact  in  the  fullUnient  of 
all  yonr  duties,  assiduous  in  your  business,  and  polite  to  everybody. 
(^2)  Sir  Isaac  NVwtnn.  who  lived  eighty  years,  wore  during  winter  bis  summer  c1otb« 
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liimMOf  to  aO  ekAHgiB  oi  tlie  U^mn^ht^  moA  mM4 
il^raUiTv  witl]<mt  being  incoawsmevd  tij  ibm« 
t)  Ht^torjr  it  is  utd,  i«  pbiliMojilijr  t«4icbliig  ttj  iuuutt|il«;  Uol  it  I*  ate  II 
oef  atiil  meu,  ami  i«  cotiB^itieutlf  tUe  imm^  of  i&c^iMiaiief ,  cjipfitww  so^  i 

I)  Tlie  di9tia^ai^biti^  rhar&ct^rislio  of  a  Roomi  wms  Imrn  £ir  tiberfj  Aiid  Ilk  i 
Ooe  of  these  tVm^  umclr  bim  l^t-e  the  otlior;  iiiie»  liaoftace  hm  livrvd  ki*  111 

l«o  loriHl  lij»  contitr^^,  &«  a  motber  wbo  bmoghi  bin  up  ia  tenliaetttP  «qiiAUj  ] 

119  And  free. 
|5)  One  19  astoQisbed  At  beU«>ldit>||  90  cooch  lnA|^t)i^<;eT)<^e  In  UiAflvpiiklirM  of  tUe 

r|iUAFi«i,  Imt  w«  mu»t  ret»em}»er  ibAt,  bMtd«A  Uiat  ^  ««r«et«i|  m  AAetiid  oiofii 

at*  lu  carry  to  fa  tare  a«i?9  tbe  memtfty  of  gvvai   _  tbey  irete  At>v  OMOStde 

Ictcnial  dweUmg'|>lacei, 
p«0  ^Vbat  IIS  reti^tot)  ?  A  »ubUme  pbilivsoiibf  wblcb  dctnmistrAlM  the  onler,  ibi 
Lit}'  of  UAturc,  Add  expbiins  the  eutj^nia  nf  the  buman  beart,  the  tiin%t  pawtrfdl  mo- 
ke to  urge  mati  on  to  wcll-doiug,  siuce  fAith  placeii  him  contmaally  ntider  th«  ejre  i 
,gAd  aeta  u|>i>u  the  will  with  as  much  poorer  m  tipoo  thought ;  ii  etijotiu,  fttreog 

,  aud  hriug^  %a  perfcelioa  all  virttie*. 


DEPARTMENT  OF  SEAMAXSHIT*. 
SHIPBUrLDIKO. 

JAXLjUtY,  Isl6,—Time  alhwHi^/our  Aoari. 

Ucsscribe  thta  keel,  explAining  fully  thn  mautier  of  unitiug  the  diti'ijieut  leogthSr 
\  hovt  the  keel  is  contiected  with  the  item  and  sterti-po^t. 

liAt  IS  tho  length  of  the  kecl-jscarph  f 
iVher**  do  the  ntb»  of  tht»  (warjih  come  f    Why  f 
IV here  do  the  butts  of  the  keelson  come  ? 
E^levAtion  aud  }dtiu-jiket€be8  of  keel. 
[When  ready  to  receive  the  frames,  what  marks  should  be  on  the  keel  f 

Di'^rtbe  n  si)iiare  frame ;  long  and  t*\iovi  arm  Hoars,  stating  the  namea  of  tbe  ditfer- 
:  timber*  compuKiu^  it,  aud  tbe  maunei  tj(  uuitiug  them. 
IHow  does  the  frMUiiug  differ  when  lir«l  fultooks  are  used  f    What  are  caot  frames  J 
liy  are  they  necessary  f 
|l>e%crit»e  rahing  and  regHlaii hq  th^  ^©  fraiiK?.  and  how  frames  are  mAdc  to  retain  their 

oper  f«irra  wbilo  bsing  rnis4?d  atid  regnlateJ. 
{"What  are  riblkons  and  harpins^  where  pki?ed,  bow  secured  f    What  are  JiUiog-tioi- 

,cbiK?k»»and  ha  w'se*piece«  f 
t%  Xaour  the  difterewt  [mrts*  of  the  deck-frame.    Describe  the  inaaner  of  ascertainiug 
-  of  deckdjoamei  and  ruHimer  of  sfcuriug  a  deck-b^aui  in  place, 
-iiiju  of  tbe  dock-frame  h  worked  ne-xl  after  tbe  hciim?*?    Wbyf 
[4.  How  an?  iuA"it-piirtnera  worked  f    Describe  the  framing  of  a  hatch.    What  an»  wnter- 
fcjji,  where  plactMl,  how  ^eenred  f     How  are  the  deck-planks  placed  and  sei  nred  f 
Ib.  Make  a  nketch  of  »ectioual  view  of  a  ship,  sbowiug  outside  aud  iua\de  vVtuuVW^, 
^•plank,  and  hammock-netttugs,  nnd  de«cHbe  the  same  fully* 

6  N  i 
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6.  What  IS  the  object  of  iliagounl  braciDg  f  Describ«>  tbe  cliiferent  metb«»<U  of  diago* 
ually  braciog  iiifMleni  slitps,  stating  which  tnethoil  is  mu^jt  often  adopted,  aod  wtr 
Describe  the  different  kinds  of  jf/wd^fer*.  How  h  an  equipoise  rudder  cum uec ted  t«* » 
ship  f 

7.  Describe  tbe  dift'erent  kinds  of  docks  used. 

Describe  the  maiiner  of  docking  a  veH»eI  in  a  dry-dock,  also  in  a  deoliooal  dock, 

8.  Describe  the  Bttin^s  nud  preparations  uecessar^v  to  get  a  ship  ready  for  Ijiuiicliliiii^ 
How  IS  a  Kbip  launched  f    IIow  prevent  hogyinff  in  a  long  ^bip  when  lutioohiug  f 

IRON  SHIP-BUILDIXO. 

1,  Illustrate  and  describe  the  different  forma  of  keela  used  in  the  tFan*ver9t  ajstem  **t 
framing.  lUnotrate  and  describe  the  entire  keel-airatjgement  of  an  irQi»-th(t  thip  bnilt 
on  tbe  hntckvt-plare  Hji^tmu.  Ctiv©  sectional,  jihiii,  and  efcraihtt  skrfchts.  Why  arc  tntrth>^^ 
vertkal  hrJ«  necessary  T    D^^ciibe  tbe  dittercnt  forms  in  use. 

2,  Make  an  outlitte  sketch  of  the  stem  of  an  iran-vJad  ram.  Show,  by  nt'cthnai  *!iketcb¥«« 
how  it  is  connected  with  the  keel  und  outside  plating;  and  show  how  lb«  bodtf  tkti*i 
rudder-pOMtM  are  connected  with  the  keel. 

3,  Describe  the  dift'erent  kinds  of  framing,  and  how  tbe  frames  are  bent.  Xlescrilie  th* 
bracket' pf ate  system  of  CrHtiiius;,  explainitig  frilly  the  manner  of  dividing  tbe  dtioble 
bottom  into  water-tight  compartments.     Illnatrate  the  method  of  forming  the  aruwr- 

4,  111 nst rate  and  deKciibe  briefly  the  different  sysl^'ms  of  platiug  (Htfi^nat -^l^^tt.) 
State  the  advantages  or  di?*ad vantages  of  each  system* 

Define  Uvers,  state  their  use,  and  show  how  they  are  maile  it)  .  f^t.n+.,.»i.^r*  *ir.tv.  fi^ 
Wiiter- tight  compartments. 

5,  In  tbe  system  of  plating  now  in  general  use,  describe  fully  the  mauLn.i  vi 
pInUs,  (giving  size  of  rivets,  and  taking  account  o(  rh'et-hoh^,u?y\Qg  templates.  > 

ifl  meant  by  nhmthed  and  composite  ahipn.*    State,  in  general  terms,  the  reaaoita  gtvi^ii 
building  such  vessels.    Hake  a  ihtch  of  one  system  of  sheathing  vessels, 

6,  Deacribe  ttrmor^  hacking,  platintf,  and /rami «</  behind  armor.    How  is  armar  t^^ 
Describe  ih^d  f ant tning><  and  tbe  general  ai^e  of  boUa* 

7,  Make  ttediotial  drawingn  of  the  dltiWeut  forms  of  beams;  name  and  deacrilM! 
briefly. 

How  are  the  beams  spaced  in  a  man-of'War  f    What  is  the  mle  for  #ie*  itf  heamt  of 
vessel  ? 
Describe  deck-9trifiger9  aud  their  aae. 
Illustrate  and  describe  the  ditterent  methods  of  forming  tbe  heam-armft, 

8,  Describe  tbe  manner  of  forming  a  transverse  tmter'tight  bulkhead;  iUuMtratu 
manner  of  connecting  it  with  tbe  ship's  nide.  Show  how  Jongifudinaf  bulkhead* 
made  waler-ttght  in  connection  with  deck  and  *T  beams. 


NAVAL  TACTICS. 

ASSVAL  EXAMINATION. 

JrxK,  l^Q. — Time  aUotvfdf/ot(r  hour/i. 

1.  What  is  a  general  signal  f  bow  maflef 

How  may  a  divisioD,  squadron,  or  vessel  be  exempted  from  obedience  lo 
signal  f 
What  is  a  tspeciat  signal  I  how  made  f 
When  ifti  a  mano  uvre  commenced  f 
What  19  the  sxiecd-sigral  (day  and  night) f  how  ma<le  T 
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Tbe  fleet  bting  id  calomn  of  yiesaels,  io  Qalaml  »ht^r,  h^4'tug  aortb,  form  ft  tafi 
Able  columufi  of  v«8»eK  abr^ji^t  hy  (Uviftioo),  bf^ditiK  SVL  }  !^*«  ill  aatiiml  < 
f>te  fnlly  baw  tbe  oomiM»ii  are  iii|$aal«'d. 

Tbe  d^et  lieitig  to  double  colntiitis  of  Tcsfela,  abr«fut  hy  AMmtms,  In  nainml  onlen 
fedit)^  X£*  ^  K..  form  it  into  cnUmn  of  rcsMda,  on  the  centre  dlTlsimi,  in  tiAtiuml 
er,  and  preiscrviiig  the  orgiuiil  ilirecltoo. 
f.  The  rteot  belDg  iii  colnmnsof  v<?HM*I)snhi»>{iM  by  ^livi^nonN  hi  natural  onler,  beadtuj; 

ffiTtO    it   iOt«»   roltjtnn    of   ve«^*^!s.    r»ti    tin-'   riuiit    'Ti.io'Ki,    nrtli    tb*:'     van  leiiilmti. 

5.  Tbe  flt'^tbc-jiii;  in  ooiunm  of  ve*.-^*!!*.,  in  ci*isr  or<i?T,  mrm  ii  mti>  opon  order^  on  nnj 
p|  wbich  nmv  lj«  desiguatetL 
|Tlj*«  ll»fet  beiijvf  in  double  col  inn  ni*,  iu  oju'ii  «inl»*r,  form  it  in  tdiisi?  ord^r  on  any  ' 
1  wbicli  may  l.»«  dc^i^aat^^d*     Slate  tb*'  distanced  bHw*?<?«  lb©  vessels  hi  each  caao. 

Tbe  tlct^t  being  in  doubli^  cdtmiQ  on  tbe  crtlt^t^»  bt^adinif  tiorth.  form  tt  into  ]ia« 
^  tbe  right  or  left^  at  nght  augles  to  theori|fmal  rlirectiou  Ubree  methods)* 
7.  Tb«  fleet  being  in  line^  heading  narth^farni  it  into  echelon  of  vessels  from  the  right  t 
erTing  the  original  direciion. 
iTUe  ll«^t  being  in  echeluo  of  vtt^^U,  hea<lioie  north,  fonn  tt  into  double  ecbeloo  from 
^e  left-ceutro  vessel »  preserving  tbe  original  diteetiou* 
I*.  The  tlcrt  being  in  colnmna  of  vessels  fihrea^t  by  dirtaiona,  by  the  wind,  and  hmded 
;  restore  its  order  on  the  »ante  tack.    The  wind  rccn  nft;:  restore  its  order  on  the  ^aine 


h 

Heei'^e,  cot,  and  fit  main  topgallant  braces. 

How  do  you  furl  a  square  sail  f 

Clet  *i  beet -an  chore  ready  for  nae,  bend  their  chain*t,  &.c, 

Cnt>  fit,  and  set  up  main-!itAys ;  wire  rope. 

Set  :t  topmast  i»tndding  sail. 

Wind  on  the  qaarter,  studding  i^ails  set;  bring  by  tbo  wind  on  the  tame  tack* 

IT. 

t«  Reeve,  cut,  and  fit  main-topsail  halliards. 
p2.  I>e»eribe  a  main-^atl:  {»tate  how  it  is  ticted* 
Get  ready  for  and  hoist  in  a  launch  on  port  side* 
Cat*  lit,  and  set  up  main  topgallant  stay ;  wire  rope. 
Take  in  a  topmast  studding  sail. 

ind  on  tbe  quarter^  stndding  sailii  <$et ;  maa  orrrhonrd :  whnt  t^t  to  be  done  t 

IlL 

I,  Reere,  cut,  and  fit  mizzen  topgallant  halliards* 

Make  op  fore  topma.Mt  stnj*saii  for  bending;  bend  it* 

F«»re-niast  in,  rake  sheers,  and  take  in  bowsprit, 
I.  Cot,  lUj  and  act  up  main  royal  «tay ;  wire  ro|i©. 

Set  a  topgallant  studding  »ail, 
|6«  By  tbe  wind,  undiT  all  plain  sail ;  man  Qrcrhoard ;  what  h  to  be  done  ? 

IV. 

[l,  Rc't've,  cut,  and  fit  fore  iopmit  ba!UArd9, 
1^.  Mak«?  np  timio-n/tH  for  IwiitUtig, 
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3,  Rig  tiji'  U>\\*^i  ina>4t-liead.  ami  set  tip  lii^uing. 

4.  Cut,  lit,  anil  set  np  jib-gny*;  wire  roj>c, 
5p  TuUt.^  iti  A  topgallaut  ^stiuldiug  Bail. 

G,  llow  do  yon  vveAt  Bhip  bbort  oruuud  f 

V. 

ivt^,  cut,  and  lit  fou^  royal  brai>e^. 
Desert  be  a  roysil ;  statt?  bow  it  ia  titted, 

3.  Get  up  ptirt'ba.H6s,  sijcare  yard»  and  get  iu  beavy  guu  uver  nJl. 

4.  Cutj  lit»aud  Ht't  up  bobstays;  ivire  rope. 

5.  Set  bH  tb<*  fiturboard  Btadditig  fiaiU* 
n,  Tlowr  do  you  box-haul  a  ship  f 

VI, 

1.  Kcove,  cut,  and  lit  nw/.zrn  tMjiNuil  balUardti. 

2.  Demi  uud  furl  topgallaut  «aiU  atid  ruyuU. 

3.  Fit  main  stays  of  wire  ;  set  them  up. 

4.  Cut,  tit,  aud  »t:t  up  fure  topgallant  iitay :  wire  ropo. 

5.  Take  in  all  starboard  studding  aaila^ 
Tack  flhtp.  under  all  [daiu  aall^  tine  breeze* 

VIL 

1,  Re«ire,  en t,  and  fit  main  royal  bracks, 

2.  Describe  a  jib  ;   E>tate  bow  it  i^  fittt'd, 

X  How  is  a  fish-davit  rigjjed  and  worked  f 

I.  Fit  oild  shrond  of  mi/zen  rig^iu)?;  wire  rope* 

i>*  Ship  close-hanled,  take  one  reef  in  the  topaaiU. 

6.  How  do  yon  clnVhaul  a  ebip  f 

VllL 


L  Reeve,  cut,  and  fit  lower  stnddin^-sail  halliards. 
U*  Describe  a  tipariker;  stati*  bov^*  it  is  ^tted. 

3,  Fit  topmast  rigj^ing  of  wire  ;  place  rigging  on  foretopmaal  bead. 

4,  State  iu  general  terina  bow  wire  rope  u  made. 
B.  Set  the  topttaiUf  giving  all  the  orders,  and  Btattng  what  ia  dotiA  at  ii^k 
€.  In  tackingt  your  ship  is  not  inclineil  to  go  around;  what  would  yitti  diij 

IX. 

1.  Reeve,  cut,  and  fit  fore  topmast-atuddiug-sail  halliardji. 

5,  Bend  a  topmast  t^tudding  nail. 
3*  How  do  yon  send  up,  place,  and  secure  half-tops? 
4^  Fit  mid  shroud  of  fore  or  main  rigging  ;  wire  rope. 
5*  Take  iu  a  matn-^ail,  fresh  Ijreeze,  by  tbo  wind, 

6,  Wind  on  the  quarter,  light  breeze,  bring  by  the  wind  on  ibe 


1 1.  Reeve,  euf,  and  fit  ifMUikttr  brailf . 

rs.  Topmasts  botued;  get  reobdy  for  and  f^d  them. 

3.  Make  preparations  fur  aud  boi^t  out  Ian  nob. 

4*  Cut  and  l^t  lower  mast-bead  pendants;  wire  rope. 

5.  Take  one  reef  in  the  topsails^  »bip  befofethe  wiud^ 

6,  Light    weather,  ship  cloae-hauled ;   keep  away  toti  (HiinU,  Mnd 
if/. 
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IDICP-A.RTMEN'X  OF   O^EirH^AJNClE:  AND  GXTI^NERY. 

INFANTRY  TACTICS. 

SEMI-AXXCAL    EXAMLVATION. 

January,  137C. — Time  allowedj  four  hours, 

1.  Give  the  kinds  of  commaDds;  reasons  for  and  advantages  of  "  position  of  soldier," 
in  detail. 

2.  Give  cadence  and  length  of  all  steps ;  principles  of,  and  how  instruct  recruits  in 
the  direct  step ;  and  how  instruct  recruits  to  align  themselves. 

3.  Describe  rest  on  arms  from  carry ;  fire  kneeling;  right  shoulder,  from  support. 
What  parts  of  manual  do  guides,  color-guard,  and  tile-closers  execute  ? 

4.  Form  a  company  ;  form  column  of  fours  to  the  right ;  form  line  on  the  right  in 
single  rank. 

5.  Column  of  platoons  at  a  halt,  form  company;  advance  by  right  of  platoons. 

6.  Company  on  the  march,  deploy  skirmishers  forward ;  open  fire  advancing;  rally  by 
company. 

7.  Post  a  battalion  of  seven  companies  (by  seniority) ;  open  ranks. 

i?.  C<Anmn  of  fours,  right  in  front,  form  close  column  of  divisions  on  the  right,  and 
deploy  it  on  the  third  division. 

,  9.  Change  front  oblirxuely  to  rear  to  protect  right   flank  of  battalion ;  open  fire 
by  file. 

10.  Battalion   in  column  of  fours,  deploy  forward  as  skirmishers;  reinforce  the 
skirmish-line ;  assemble  the  battalion. 


ASTRONOMY. 

SEMI-ANNUAL  EXAMINATION. 

January,  1S7(5. —  Time  allowed,  four  hours. 

1.  Detine  right  ascension,  declination,  hour-angle,  azimuth,  amplitude,  celestial  lati- 
tii  le,  celestial  longitude,  stating  how  each  is  measured.  Define  vertical  circles,  celes- 
tial horizon,  upper  branch  of  meridian,  and  line  of  nodes  of  a  planet's  orbit. 

•i.  Explain  the  pendulum  experiment  which  proves  the  rotation  of  the  earth  on  its 
polar  axis.    How  do  trade-winds  prove  the  same  ? 

:5.  Show  by  a  figure  the  equation  of  time.  Detine  it  in  terms  of  the  sun's  right  ascen- 
sion and  longitude,  as  well  as  in  terms  of  hour-angle.  Of  what  two  parts  is  it  com- 
posed, and  what  occasions  each  of  the  parts  ? 

4.  How  mount  a  transit-instrument  approximately  in  the  meridian  (reducing  devia- 
tions to  small  quantities)  ? 

5.  Deduce  Bessers-  formula  for  the  reduction  to  tiie  meridian,  showing  parts  by  a 
ti;:nre. 

G.  How  find  the  latitude  by  Talcott's  method  ?  Name  instrument  used  and  the 
ni(ftho<l  of  taking  the  observation. 

7.  Define  common  an<l  corrected  establishment  of  a  port.  How  find  time  of  high 
water  at  a  given  place  t  What  occasions  the  inequality  of  lunitidal  intervals  during 
the  lunar  month  .' 

9.  Project  on  the  plane  of  the  meridian  the  following  astronomical  triangle :  L  = 
:\»i-  N. :  /  =  :VP  W. ;  rf  =  45    X. :  and  the  equator. 

9.  State  the  cause  of  the  inequality  of  the  solar  days.  What  gives  rise  to  the 
inequality  between  the  solar  and  tlie  sidereal  day  '  Which  is  the  longer  ?  Define  the 
tropical  and  the  sidereal  year.    Wliich  is  used  in  our  calendar,  and  why  ? 
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IJEPikKXMKXT    OF    PHYSICS    A^'D    CICKMIBXRV* 

ELECTRICITY, 

A^NUAL  EXAMlNATluN. 

1.  Two  elccthfitHl  irphifrei!,  A  aud  B.  are  connected  by  ti  very  flue  wire,    \^liat  will 
tb?  diDtribtitiux)  of  dectricrtj  *      How  will   tbh  diBtiihutioo  b^   iiii««tt*d«  ^  I)  tf 
jioiential  of  citlitr  6j>bci«  Le  cbanged  f  (2)  if  tUe  size  of  eitber  be  cbiujgfd  T 

2.  What  Will  be  the  eflect  upon  a  curri-nit  flowing  in  a  helix  if  the  curn^nt  Ik«  Alki 
to  force  out  a  magnet  previon.sly  plact'd  withiu  the  helix  ?  whiLt*  if  the  niskgmt 
forced  back  into  the  helix  T    Give  reason  for  your  answer  in  each  cuse. 

3.  How  in  the  horizontal  component  of  the  earth's  magnetic  inten«ity  ttie**iiifdf 

4.  DeHcrib**  the  tangt*nt-4;alvajiometer,  and  the  method  of  uali>^  It*  t>rrlfre( 
expression  for  the  current  me»(>uied  by  it. 

5.  What  weight  of  silver  will  be  deposited  per  hour  by  a  dynamo^leetfJGl] 
which  develops  an  E.  M.  l\  of  60  volis^  when  the  rebistauce  of  the  nmebmeUS 
and  that  of  the  electrolyte  ilb  obinf>,  the  electro-chemieal  etiui%*aleiii  of  •ilter  til 
V.0ii5»Vi  i^ranimes  T  A 

G.  The  resistance  of  I  metre  of  cop|>er  wire  1  milliiDctre  in  diameter  in OO^Ctl 
What  length  of  copixT  wire  n.75  millimetres  in  diameter  will  be  r» 
tvbich  wiU  diminish  U'O-fold  the  sensibility  of  a  galvanometer  of  50^' 

7,  Show  how  to  measure  an  unknown  res^istancei  u^lng  Wbeati»tone'«  biui^v.  I'i^ 
the  thiHjry  of  the  bridge. 

8.  The  current  necesiary  to  fire  a  torpedo-fuse  i«  O.C  wel>er.    The  resi- 
ft]fleb<*iug  0.1  obm  and  that  of  the  leading  wireis  1.75  ohms,  what  will  be  ... 
number  of  cells,  of  E.  M.  F.  L4  volts  per  cell  and  H.  2.5  ohms  per  cell,  required  U 
torpedo,  and  how  must  they  be  arranged  f 

9,  Draw  diagrams  and  explain  the  construction  of  Farmer**  dynamo-electric ntf«i* 
and  torpedo  flring  key. 

10.  What  are  the  re^iulsltes  of  a  good  marine  compaasf    How  are  tbaie 
tecared  f    Give  the  methods  by  which  the  magnetic  moment  of  a  compata-card  tt^ 
determined. 


DKPiVUrMEXr 


o  K    >i  f:cit  ^v>ri  cs 

IM^XIiK3I^riCS. 


A^^tJ       Al't^Ulfc^WJ 


CALCrLKS, 
J-%NrAKV  24,  1876. — Time  alhwfd.fict  hoHr$. 

L  A  batch  way,  whose  diagonal  is  i^SA  feel,  la  enclosed  lietween  the9[iafHl< 
bold;  refpiired  the  length  of  thrf  longe^it  »par  that  can  be  xiaiHied  bcloWi  ptmt 
hold  be  5  feet  in  depth. 

2.  Determine  the  angle  which  a  rudder  makes  with  the  keel  of  a  ftblp  wbeo  Iti  1 
iug  eflfect  b  the  greatent  poftaible. 

2  ^  '    Y«»  ^^  Tvheu  X  =1, 


Find  the  value 


of  ^2 


a.  Oil  flower  at  a  uniform  rate  into  a  conical  oibtank  3  feet  in  beigbt,irbi^  i 
it^  bai^c,  tilling  the  t;ink  in  27  minuter ;  ilctermtue  the  rate  at  wbich  lhKCor&o«6J 
at  the  end  of  19  minuieii;  also  when  tbo  Hnriace  rejichesi  the  top. 

4.  A  vcMcl  mailing  dnc  «outU.  at  lU«  uuvform  taite  of  5  knots  \^T  hour,  la  90  mtt«a i 
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og  lit  IImp  t»4«I  of  H  boun«? 

tiir  tluit  lUe  derivative  of  \Qg  h  -^  -^ji^^^j  -f  wics  - '  ^  ja  -     /   +  «. 
{If  ft  {N>iQt  iauv«  alotig  tbe  Axm  of^,  90  tliat 

i  ibc  N  ducity  at  ariv  poiut,  HDcl  show  tUat  tbe  a c^^ttU^ ration  is  equal  to  —  ^*^. 

[Find  the  pamllel  ou  the  eartli^ii  surface  at  ivhlcli  ttit»  tliirf>(i.<»tic«  beCwoen  tbe  tfeo- 

rlf  aud  tliH  giK)j;(ra{»biciLl  latitudif  h  tbe  greMtost. 
[D«*duc«  tb«?  rcquUite  *erie4.  and  €omp»u#^  log  ^U\X 

D«*tlae<*  Simnsou  a  **  tbrfttj-cigblU* "'  ruk  for  curo^mtlug  areas  and  votntnoa. 


tbe  raJne  of  ^ 


tan  r 


iog(x-:-) 


when  tf  =  ^  , 


r  D«duc«  tbe  e<iuatiAn  u*  tbi*  tusodromic  curvt*.  aud  nbuvr  tbut  tbi*  ouUr&  lo»glb  ot 
pmjtctlou  on  tbe  pUtj<2  i>f  tbe  tqiuitor  U  i?  aec  C\  wberi?  C  b  lb<;  courw?  aud  f»'  tbe 
patifif  ibr  eortb* 

DD>  A  »bip  U  coDsttucte<l  on  tbe  wave-line  plan*  tbe  iuid:»bip  aection   being  a  aemi- 
9l^  and  tbe  (item  and  at^ru-pcKSt  verrlcal ;  de<l(ice  the  fi»rmiila  f^c  determining  the 
acejneiiC  of  tbe  after^lMidy*  aUo  that  of  tbe  fari^^biHl>\ 
Iteitainple  10,  ftud  tbe  distance  of  tbe  centre  of  gitivUy  of  tbe  fure^body  from  tbe 
iflecttou, 
»f«  tbe  curve  r  =  I  -f  co^  3  Ct  tttjd  fiud  tbe  iirea  of  one  of  it«  looiu*. 
^«ctittlc*Uutt  iiikk  fur  it*  base  au  ellipse  wbos»i?  pnuclpnl  diattjeli*r«  are  52  inebea 
cbvd,  and  for  ite  top  an  elli (>«<«>  wbo^«  principal  diameterji  art*  40  incbea  and 
and  lt«  height  is  24  incbess;  re<inired  tbe  uauiber  of  wine-j^alluns  of  231 
Wc  iticbee  it  will  coniain. 

MECHANICS. 

XK^VAL  EXAMtXATtOX. 

Junk,  If^il—TiMe  alhired.Jirt  hour*. 

Eight  itohttion*  rwjwlrerf. 

>  A  tflrpedo-spar  30  feet  long  and  veigbmg  300  pounds  h  sbockled  to  tbe  ebip^s  ftide 
ictly  iiud«;r  tbe  fore-yard:  tbe  torpedo  aitacbod  to  tbt*  end  of  tbf  spar  is  4  feet  in 
|tU  and  weigbs  *25u  i*ouucU;  tbe  topping-lift  wbicb  supports  tbe  *par  b  made  fai»t 
Hi  A  pnifit  5  feet  from  tbe  outer  end  of  the  apnr*  to  xvblcb  (t  is  perpendicnlar:  l^nd  the 
'.teti«ioo  fiu  tbe  lift,  tbe  horizontal  tbrn^t,  and  vertical  pi^easnr»  on  tbe  sbacklef  tbe 
laglr'  which  the  epar  makes  with  the  htihzon  being  3(K 
Find  the  reiatiou  bet^veen  tbe  iv^wi^r  and  tbe  weight  in  tbe  differential  axle. 
8.  A  chain  h*ing»>  over  tw»»  pulleys  plui-ed  at  nnt!<tnal  heights  aln»ve  lUf  ground  ;  de- 
inoe  tbe  c^qtmtion  to  the  cnrve  formed  l»y  Ua*  portion  iH^tween  tbe  pulleys,  and  t»rove 
[ftatthe  extremities  are  in  thf  same  honzoutul  idiiue. 
X  Fiiid  tbe  relation  between  tbe  tensions  at  tbe  two  end^of  a  cord  wrapped  aronnd 

Rugh  cylinder. 
'Weight  of  ftvo  toti^  \h  to  he  raificd  from  the  bold  of  a  steamer  by  uieaim  of  a  single 
pt  the  fall  b»*ing  taken  to  the  dram  of  a  steauj-wiudlai>»»;  the  diameter  of  tbe  dntni 
I  U  inches,  that  of  tbe  rope  2  iiu^befi,  and  the  length  of  the  naok  lO  Inebea  i  tlud  the 
orce  wbieb  a  man  mast  exert,  at  the  •'od  of  tbe  f«ll  when  be  has  3|  t«ni»  round  the 
iruiu»  the  coefHcient  of  friction  being  «*,*iJ4 ;  find  also  the  power  wbieb  niu«t  be  ap- 
at  iliia  end  of  tbe  crank  to  hobl  it  in  eqntlihntitn, 
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4,  A  wooileu  qiiadrnngulfir  pj*raniiil  weij^hiiig  50  poomls  |m-i  <u..m   . 

is  10  (etit  tquiirb  oiid  vv'boiMi  beigbt  is  12  feet,  rcists  oq  one  of  kt^  tTinrii^ 

tlid  irorit  reqiiire<l  to  turn  it  over  on  itH  base. 
Tk  Fiiiil  th«  ticue  of  vibmtiou  of  animple  i>«nda1mn  (three  terms  required  k 
ll  X  right  cone,  whose  altitarlij  is  c^ual  to  twice  the  mdrua  of  its  btk9i\  u  ftiK^iruA 

by  ltd  verteac  aod  by  a  diameter  of  iu  base  :  di^ttTtnine  the  n^tio  of  the  ttmeft  of  vt 

tlon» 

7,  A  smooth  elnstic  ball  is  projected  honipontally  from  the  top  of  a  tower  101 M 
eighty  )vith  a  vf^locity  of  100  feet  per  i»ecori(l,  and  alter  ooe  nsboand  %\encTi\mk  m  h 

ftotittil  range  of  40  feet :  determioe  the  eoeflieietit  of  elasticity. 

DetertDtne  the  auf^e  of  elevation  necessary  that  a  shut  may  poas  throuf^li  a  ft 
given  by  its  coordiuates. '  ^ 

8.  Prove  that  the  depth  of  penetration  of  a  «pherfcal  proj^tile  la  deUsrmiwtd  hf 
fornifila 


5  = 


.w^.»"'«"^'+^"*>' 


tu  which  tc  denotes  the  weight  in  poands,  and  c  the  oajlbre  in  tfichM. 

Find  the  depth  of  penetration  in  oalc  of  a  ten-inch  projeotilc,  bimng  a  rdociit 
I4r.a  feet  per  second*    A  —  2329.4,  /j  =  0.004:52^, 

B.  A  >t}uice-|rate  in  tlie  form  of  a  semicircle  of  4  feet  radium  turns  on  a  borijocmtal  All 
At  i^hat  diHtance  below  the  centre  must  tliia  axis  be  placed,  that  the  gAU  nui]r 
U'heu  the  water  rt84«i»  to  the  height  of  5  feet  above  the  top  of  the  gai4^  f 

10.  Find  the  quantity  of  water  that  will  dow  per  second  through  a  oifriT^^^  ^^ 
apertaro  in  the  &ide  of  a  ship,  tangent  to  tlie  water4ine. 

II*  A  hemi^^pherictil  diving-bell  is  sunk  in  water  nntit  the  sar&ce  of  the  \^  ^t 
b«n  bisects  the  vertit-ai  radius;  tind   the  distance  between  the  suriact^  ol   tt^t 
within  ftiid  without  the  l>ell. 


FIIEXCH, 


^^^^^P  OnU  traminatiOH, 

^^m  JANi'AiiYt  \&7^ll.—  TrattalatlQn  from  F^racA  i»k>  Et§ffli*h  tjtt^mpotr 

Le  15  Janvier  t^^l4»  deux  uiois  et  derni  npres  la  batailte  de  Hanan,  je  m'^trij 
duns  un  b<m  lit,  an  fond  d'uue  petite  ohiinibre  btcn  chande  ;  et»  regardant  Ifit 
du  plafond  au-ile»«us  de  mo'u  puisle*  pctitet^  fen<*»trea,  on  le  givre  ^tenilait  •#» 
Idanctii'M,  je  nie  dls:  **C*est  Fhiver!'*  £n  iii<*'mn  t>enip!»,  jVuteudals  eoinnie  ni 
lie  caudu  qui  tonne,  el  le  i»^'titlement  du  feu  nnr  nn  :Ure.  An  bout  de  finelr|ne9  ioitti^ 
m'etant  retourne.  Je  visnne  jeune  femiue  pule  a^^ise  prbs  de  F^fe^  leu  cuaitu 
«ur  les  genous.  et  Je  reconntis  Catheriue*  Je  reconnns  aisssi  1a  oh»nibre  oh  je  rm 
passer  de  si  beanx  dioiat^ehes,  avant  de  partir  ponr  la  goerre.  Le  Umil  do 
qui  revenalt  de  minute  en  minute,  me  faisait  penr  de  r^ver  encore. 

Et  longtemps  jc  n^gardai  Catherine,  qui  me  paraissait  biea  belii* ;  Jn 
done  est  la  tante  (ffodfl  f    Comment  suis  Je  revenu  an  pays  f    ^C<«  f|iiA  Vi 
mid  nous  i^uumes  niari<^»  f    Mon  Dieii !  [Kiurvu  que  c«^ci  ne  soit  pivi  nn  rf  re  T^ 

k      X  la  fin,  prenant  courage,  j'appidat  tout  doncement:  *'  Catliertne  *.■*    Alonuelle^li 

m  umiiI  la  tiie,  s'^cria: 

I     *'  Joseph tn  uie  reconnais  f  *^    '*  Out.**  lui  dl»-je,  en  ^tendtttit  la  msiiL 

I     EPe  s*»pprocha  toute  treniblante,  ot  Je  reinbraimiii  lon^mpe*    Xons  aaogtoUoos 

I  aesible. 

r       Et  eomme  le  canon  se  remettait  i\  gronder,  tout  h  conp  eela  tue  aerra  lie  €«rar* 
**Qa*eet-ce  que  j'cutends,  Catherine  ?" 
'*CV«f  h  eauou  de  Phalsbourg"  fil*e\\e  e\i  iu\xft\AviSk»A%\vt  \i\tis  foti* 
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*'  Le  canon  ?" 

*  *  Oni,  la  ville  est  as8i^g<5e/' 

"  PbalHUonrg  ? Les  enuemid  en  France!  . . ." 

Je  ne  pns  dire  nn  mot  de  pins. 

Translation  from  Enr/lkh  into  French. 
Henry  the  Eighth,  king  of  England,  having  qnarrellod  with  Francis  the  First,  king 
of  France,  resolved  to  send  him  an  ambassador  bearing  to  that  prince  hanghty  and 
threatening  words.  He  chose  for  that  pnrpose  an  English  bishop  in  whom  he  had 
great  confidence  and  whom  he  thought  fitted  for  carrying  out  his  design.  The  prelate 
having  learned  the  occasion  of  his  embassy,  and  fearing  for  his  life  if  he  should  treat. 
Francis  the  First  with  the  haughtiness  which  his  master  required,  represented  to  him 
the  danger  to  which  he  exposed  him,  and  earnestly  entreated  him  not  to  give  him  that 
commission.  **  Fear  nothing/'  said  Henry  the  Eighth ;  "  if  the  king  of  France  should 
put  yon  to  death,  I  would  cut  off  the  heads  of  all  the  Frenchmen  in  my  kingdom."  "  I 
believe  yon,  sire,"  replied  the  bishop ;  "  bur.  permit  me  to  tell  you  that  of  all  the  heads 
jToii  wouhl  cut  otY  not  one  would  fit  my  body  so  well  as  my  own." 

Conversation  in  French. 
Oral  examination. 

1.  Explain  the  rules  of  contraction  in  French. 

2.  Explain  the  rules  of  elision. 

:^.  What  is  the  place  of  adjectives  in  French  ? 

4.  Give  some  adjectives  which  do  not  follow  the  general  rule  of  position. 

5.  Tell  all  about  demonstrative  pronouns  and  their  variations. 

6.  Give  the  idioms  formed  with  the  verbs  avoir,  ttre,  aller^  and /aire. 

7.  Explain  the  agreement  of  past  participles. 
Explain  the  subjnnctive  mood. 

i?.  What  verb  is  used  in  speaking  of  age. 
9.  Explain  the  formation  of  tenses. 

10.  Cor»jugate  all  moods  and  tenses  of  the  verbs  atler,  fuircy  homUiry  condure,  and 
coudre. 

Xautical phrases.— Translate  into  English. 

1.  Tout  le  monde  en  haut  pour  diminuer  de  voiles. 

2.  Sur  la  perpendiculaire  de  notre  route. 

3.  Laissez  tomber  le  point  de  la  grand'voile  sous  le  vent. 

4.  Rangez du  monde  sur  Tamure  de  giand'voile. 
.5.  Passe  du  monde  sur  le  bord. 

r».  Embarquez  le  grand  bras. 

7.  La  batterie  aux  sabords. 

H.  Gr<5ez  les  bonnettes  de  p<?rroqnet. 

9.  Veillez  aux  drisses  des  buniers. 
10.  Dressez  le  cauot. 

Translate  info  FrvnclK 

1.  .Shorten  in  the  lee  main  tack. 

•2.  Tbat  ship  is  hull  down. 

:t.  All  hands  about  ship. 

4.  All  hands  loose  sails. 

.'».  All  hands  reef  topsails. 

(*.  In  topgallant-sails. 

7.  Prepare  for  action. 

^.  Clear  the  ship  for  action. 

9.  On  which  side  shall  we  board  that  vc  ssol  ^ 
10.  Heave  to  and  I  will  sejid  a  boat  on  board. 
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SPANK  H. 
AXXDAL  EXAMIXATIUX,  JCXK,   1^76. 

Translate  into  Spanish  the  fallowing  Ftench  dlalogae  be^weeu  a  Spauinrd  and  ao 
American : 

Spaniard,  Comptez  vous  aller  voir  rexposilioa  «ie  PbtladolpTiIO  I 

American.  Certaicemeut,  la  f6te  a^Sculaire  denotre  r<?ixi2blique,  embellies  <1r- 
de  ragricalture,  de  I'ludastrie,  et  des  arts  du  moiide  eutier,  eut  un  ^veu'  -i 

double  int^r^t  pour  nous. 

S,  Cela  est  vrai,  monsieur,  et  ce  doable  int^r^t  sera  partag^  par  bien  de^  ^^tmngtr^ 
Vexposition  am^ricaineT  outre  les  prodnita  de  rinttjliigeuce,  et  du  traviiil  pr»^*fufr^ 
dans  lea  oxposltions  de  Landres,  de  Paris  et  de  Vienue,  offre  h  la  vue  dis*  |wn*^i'iir- 
le  fipeatacle  d'une  nation  ricbe,  heureii<$e,  entit^reuant  d^v'olopp^e  daxie^  fia  jen 
et  lis  fi'eu  dutnanderout  la  raii^uu.    Vus  institutions  politiqnes  sont  expos<*es  i  L  linii 
delphieaussi  bi^n  q^ne  le  Hont  les  triomphen  de  rotre  Industrie,  vt  do  voire  tritTaj] ;  et 
ii'eo  doutez  pas,  ce  prodiiit  de  riutelligeuce  d'un  -grand  peuple  fera  r^d6cbir  UUmdca 
Lomuies,  et|  pent-etre,  bien  des  nations, 

A.  Ce  compliment  est  trei^Haiteuj',  et  jo  vons  en  sals  bon  gr^,    Vous  p«i3(»c«,  done, 
que  c^eet  un  succ^s  f 

S,  Ooi,  monsieur,  les  chores  n<?eeasaire&,  utiles  et  Bgn^abJes  out  atteiut  ici  up  tri^v 
baufc  degrd  de  perfection.  Dans  cet  bi^miapbLTe  vons  pouvez  soutenir  la  couuorrcocc 
europi^enne.  Quant  anx  beaux  arts,  et  aux  cboses  purenient  de  gout,  l<r  triautphi*  c«t. 
pcut-etro  r<?jserv6  i\  d*autres  nations,  l'am(5ricain  le  reconnaltra  vulnoiiera,  Votf. 
fiUp<5noritc  industri^lle,  rabondance  du  pays,  vos  exceUenteh  <5colti>  publi<}tie»,  Vn 
tutions  lib^rales,  fixeront  ici  la  deiueure  de  plusi<^urs  artistes  et  iu6cnni*'J«-M^  »■< 
attires  jtsLT  votre  exposition,  et  vous  profiterez  de  loiira  talents. 

J,  Nous  nong  reverrons  a  Pbiladelpbie  f 

S.  Cela  va  sans  dire    »    .     ♦     ♦    si  Dieu  le  vout, 

A,  Voua  avez  raison  ;   les  accifleots  ties  cbemin^  de  fer  et  de>i  bateaux  a  vapeur  imit 
aasez  frt^qaonts;  il  faut^douc^  dire,  **  au  revoiri  si  Dien  te  veut  P 

Conjugate  ia  all  their  teiiK^s  ami  niooda  tU©  irregular  verbs:  Ser^  fulr,  eaher^  totti^etr^ 
and  acertar^  &c.,  &c. 

OIIAL  QUK8TI0.NS. 

L  What  is  the  positi<m  of  the  pronomis  '*  It*'  and  to  "  It". 
U*  llow  when  the  verb  h  in  the  iulinitivef 

3.  When  both  pronouns  have  to  be  made  u»e  of,  which  one  come*  first t 

4.  Explain  when  *'  tv  6c"  is  to  be  tranjlated  by  *'eior '■  and  when  by  "e^lar*', 

5.  TraiiBlate  *'f/ii«**  and  ^^that^\  and  give  the  meaning  of  the  three  waye  by  wl 
both  can  be  rendered  in  Spanish. 

G.  Givo  the  niuuthb  uf  the  year  in  i^panltih,  4&,c.,  il,c.«  &c. 


PRACTICAL  SEAMANSHIP. 

OH.iL  EXAMlXATtOX,  KpECIMEN-giJE!iTIO>>,  Jt  NK,  1^6. 
I. 

1.  Describe  the  watcb^  quarter,  and  station  bills  of  a  frigate;  stiite  In  general  Unnt 
the  information  given  by  theuit  naming  the  ditferent  Btatiou  bilbt 

2.  How  are  the  collara  of  lower  and  topmast  stays  formed  ?    (Wire  rope.) 
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3.  ^tate  the  numerals  and  symbols  used  in  recordiug  the  force  of  wind,  state  of  the 
weather,  and  form  of  clouds,  iu  the  journal  or  log. 

4.  Heave- to  and  discharge  pilot,  good  working  breeze. 

5.  Under  all  drawing  sail,  wind  on  starboard  quarter,  round- to  on  the  port  tack 
under  single-reefed  topsails. 

6.  Send  down  lower  yards. 

7.  Sailing-vessels  meeting,  wiud  NE.,  one  heading  NSV.,  the  other  ESE.,  which  has 
the  right  of  way  f 

II. 

1.  What  are  the  duties  of  the  officer  of  the  gun-deck  ? 

2.  Describe  the  manner  of  measuriug  for  rigging  with  a  fore  and  aft  draft  and  beam 
scale. 

3.  Make  preparations  for  a  hurricane  (at  sea). 

4.  Set  all  the  starboard  studding  sails. 

&.  Close-hanled,  starboard  tack,  moderate  weather,   change  course  four  poiuts  to 
port,  trim  and  make  sail. 

6.  Send  np  and  cross  topsail  yards. 

7.  Being  officer  of  the  deck  of  a  steamer  at  night,  you  sight  a  red  light  four  points 
on  the  starb3ard  bow.   What  is  the  rule  of  the  road  governing  both  vessels  ? 

III. 

1.  When  and  how  is  the  log  hove  ?  who  heaves  it  ?  and  how  is  it  noted  f 

2.  State  iu  what  order  the  rigging  goes  over  the  foremast  head. 

3.  You  are  in  a  cyclone  in  the  North  Atlantic,  ship  hove-to,  wiud  east,  blowing 
stronger,  without  changing  its  direction,  what  should  you  do  f 

4.  Ship  close-hanled,  take  one  reef  iu  the  topsails. 

5.  Make  preparations  for  sea,  call  all  bauds  up  anchor,  aud  see  officers  aud  men  at 
their  stations. 

6.  How  do  you  furl  sails  ?  (loosed  to  a  bowline). 

7.  Steamers  meeting,  one  steeriug  S\V.,  the  otlier  W.  by  N.,  which  has  the  right  ot 

way  f 

IV. 

1.  State  in  general  terms  the  outliue  of  a  Gre-bill  and  what  is  done  on  the  alarm  oi 
firo. 

2.  State  the  difference,  if  auy,  bi-'tweeu  the  rigging  of  the  fore,  main,  and  niizzeu-mast 
heads. 

3.  Believing  your  ship  to  be  in  a  cyeloni'  iu  the  South  Atlantic,  ship  hove-to;  you 
bave  the  wiud  SE.,  then  S.,  how  would  you  proceed  .' 

4.  Wear  ship,  moderate  breeze. 

5.  Close-hauled  on  starboard  tack,  you  observe  a  squall  ou  starboard  bow,  how  will 
you  procee<l  ? 

G.  Shift  main  topsail. 

7.  2Sailing-vessels  meetin<:.  wiii<l  S.  by  W.,  one  steering  X.  by  E.,  the  other  NNE. 
vihich  has  the  right  of  way  / 

V. 

1.  What  are  clothos-list.s.  when  aud  hi>w  an*  they  made  out,  and  who  keeps  them .' 

2.  .State  iu  what  order  th«'  rigging  goes  over  the  fore  topnjast  brad. 

:J.  Ibdieviug  your  ship  to  br  in  a  cyclone  iu  tin*  North  xVtlautic,  ship  hove-to,  you 
Lave  the  wiud  SE.,  then  S..  how  would  you  procerd  .' 

t.  Tack  ship,  goo<l  workinir  brerz»*. 

5.  Hy  the  wind  on  the  starboard  tack,  th«-  wiud  crmn's  out  on  the  lee  bow,  what  will 
you  do  ? 

Ck  Make  preparations  for  an<l  iM-nd  sails. 

7.  Steamers  meeting,  one  heading  north,  the  other  east,  which  has  the  right  of  way  f 


a2 
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XL 

I.  What  18  A  berth iu$r  bill  bow  \b  tt  mode  oat,  And  bow  nn*  the  meo  dittnba 

9»  Why  tl*ii5s  tbt*  luizzeij  must  brtv«_«  oue  lowtr  autl  oue  topttm&t  ^tay  T 
X  Whiit  lire  ihe  indicjitioniiof  n  cyclotie  f     flow  iUk^s  the  wind  involve  ia  tW 
cm  and  bow  in  the  aoutbem  beiiiii*pbt!re  f 

4.  Turn  out  tbr  reefn  in  th<?  top^nlls. 

5.  Befi>re  the  ^iod,  stiittding  -^tls  both  aides*  cbitnge  course  nl^hi  poiuta  to 
().  M^ke  prf»pftratioDB  for  Ioomr^  »skiU  to  a  bowHue,  anit  loose  them. 
7.  $iiUiD^*ye6»«.'U  cutjetiog,  wiod  uortb.oae  pitcering  8l!l.^  the  other  SW-t  witicli 

Ibe  right  of  way  7 


i 


1.  Wow  Is  a  tbip'^  coiQpftn J  messed  7     Row  maiiy  inati  atd  usLiftlly  p1ftoe4  to  • 
nod  bow  are  cooks  to  messes  appoioted  P 

2.  lu  measuring  for  standing^  rigglug,  how  are  the  distanoes  for  eye-ietung»  and 
for  dejid<«ye9  iiscertained  f 

H,  Uoder  mt)  close-hauled^  bow  wonld  yoa  get  a  cast  of  the  lead  in  abmrt  t 
fatboroM  of  water  f 

4*  Tnkc  (II  Jill  «tarboar«l  «taddtog  sails,  breeze  freshening. 

Tk  How  do  yon  wear  ship,  blowing  fresb,  heavy  sea  f 

<1,  By  the  wind,  wi^aiher  main-brace  parte,  how  proceed  ? 

7.  .Sailing- ve^*»el8  me*? ting,  wind  N.  by   £,»  one  steetring  S.|  the  otb^r   & 
which  has  the  right  of  way  f 

VOL 

1,  Name  the  different  day  and  the  ditfi^reot  night  l<Hfkouf*     AVImt  meaaro  tti 
to  take  the^  several  lookontsf 

^.  Describe  dead-eyes  for  setting  up  wire  rigging. 

'J«  A4  odieer  of  the  deck  of  a  Mteanier,  bow  would  you  get  a  Cast  <^f  th#  lead  iui 
thirty  fathoms  of  water  f 

I.  How  do  you  close- reef  the  topsails  t 

5.  Stand  in,  on  a  wind,  under  all  plain  sail,  and  anchor. 

il  Cross  topgallant  and  royal  yards  and  bend  the  gear. 

7,  Keing  officer  of  the  deck  of  a  strainer  at  night,  you  sight  a  v*-  ng  i 

head  and  !»ide-lightA  right  ahetid,  wbiit  i^  the  mk*  of  the  road  to  avu  .on  f 

IX, 

U  To  to  bow  many  watches  are  the  men  divbted  f    Name  thoid.    What  is  tbe  nt90 
'  for  dog-watcbes  ?    Who  wasters  the  Wftf*h»  and  bow  and  when  is  it  don.  ' 
IflL  Dt'^crilM?  in  gent^ral  tt^rnit*  tht>  method  of  cntttuj^;  and  furing  wire  nope. 

3.  Haw  would  you  innpi^ot  a  life-boat  at  »un*down  auit  report  her  ttmdf  for  ♦rtvtrr 
I.  Set  f^tudding  »aiU  both  *ides» 

Ti.  How  do  you  box-haul  '    When  H  U  resorO'd  to  ? 

(i.  A  ^tewiucr  meeting  a  ^ailing-vesseK  wind  N.,  steamer  abBeiiiig  NE^  ••Utof*^ 
sel  $VV.,  bow  sbonld  both  vessels  bo  bandied  to  avoid  eoUision  f 


1,  What  are  ihe-  diitJi*»  of  the  officer  of  the  fon-T«'^ti»? 
%  ?ftate  in  gfoeral  tenun  bow  wire  rope  is  made, 

li  In  rc^frrenco  to  other  *b!ps»  shoals,  or  any  daugeti  bow  tbonld  a  ship  »  Im 
caHt  in  getring  under  way  f  why  f 

4,  Frv^b  breew?»  plain  sail  to  royals,  before  the  wind,  bring  by  the  wind  <m 
tank. 

r».  Riding  head  to  wind  and  tide,  get  unilerway,  cast  fO  port,  and  ^tid onloa  a 
*f.  Sei»d  down  topgallant  and  royal  yardw, 

7.  Whi^i  is  done  by  vessels  at  anchor  *m  %  Ioir!    \VVi«s^  d,<i  ve«iela  utumlly 
ii  Aarbor  to  avoid  enlUsion  t 


J 
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NAVAL  ARCHITECTURE. 

ANNUAL  EXAMINATION. 

June,  1876. — Time  alloiced,  five  hourv. 

1.  Wliat  is  buoyancy,  and  on  what  principle  does  it  depend  ?  Define  stability,  and  show 
u  what  it  depends.  What  is  the  metacentre  f  What  is  a  fair  me/ace)f/r«  height  for 
a  ordinary  ship  ?  How  is  eas^**  rolling  insured,  and  how  is  the  principle  applied  to 
loderu -built  vessels  f 

2.  Give  the  three  rules  for  workintj  out  areas  of  plane  figures.  How  are  volumes  of 
olids  measured  ?    Deduce  forniuls^  for  Simpson's  second  rule. 

3-  Name  and  describe  the  plans  commonly  used  in  designing  vessels.  How  is  the  dis- 
placement of  a  ship  computed  ?  How  is  the  centre  of  buoyancy  determined  f  State 
lO'sr  the  new  centre  of  buoyancy  is  found  after  the  ship  is  heeled,  and  deduce  the 
oraiala  for  finding  the  metacentre.    Define  the  coefficient  of  fineness. 

4.  How  is  the  centre  of  buoyancy  of  a  model  found  ?  Deduce  formula  for  determining 
the  centre  of  gravity  of  a  vessel  equipped  for  sea,  and  explain  a  practical  method  of 
ixiakin^  the  calculations. 

5.  Give  the  rules  for  computing  the  registered  tonnageof  United  States  vessels,  and 
c1e<«cribe  the  manner  in  which  the  measurements  are  taken.  Show  how  the  centre  of 
efi'ort  of  a  ship's  sails  is  found. 

6.  Deduce  equations  for  statical  aud  dynamical  stability,  and  show  on  what  the  maxi- 
luiim  angle  at  which  a  ship  can  safely  heel  depends. 

7.  State  what  is  meant  by  design,  and  describe  the  principal  lines  used  in  designing 
a  ship.     Define  augmented  surface,  and  calculate  it  from  the  following  daUi : 

Mean  of  squares  of  sines  of  greatest  obliquity. -t O'Mti 

Mean  of  fourth  powers  of  same 0015 

Length  of  load  water-lino 144  feet. 

Length  of  mean  immersed  girth 19    *' 

Give  rule  for  computing  probable  speed  of  a  vessel. 

#r.  State  the  principles  of  the  wave-line  theory.  How  is  the  length  of  entrance  aud 
>f  run  found  ?    What  is  the  nature  ol  the  curves,  aud  how  are  they  constructed  ? 


X)KI?-A.RTME:N-T  of    0RD:S'^VN-CIC  AISTID    OXJN-XICIiY. 

ORDNANCE  AXD  ARMOK. 

.SEMI-ANNUAL    EXAMINATION. 

January,  IdTO. —  Time  allowed j  four  hours. 

1.  Describe  the  process  of  casting  hollow  guns  (Rodman's  plan).     Why  ca-st  hoUow 
•at her  than  solid  f 
U.  Describe  the  method  of  obtaining  tensile  strength  an<l  spj^Mlir  gravity  ol  nu'tals. 

3.  Name  the  most  improved  guns  in  the  American,  Knglish,  ami  Trussian  services, 
and  state  how  they  are  constructed. 

4.  Give  the   weightr?  of  gnus  now  in  UbC  in   the   rnitcd    Slatt-s  MTvice  ;  also  the 
freights  of  their  projectiles. 

5.  How  is  the  muzzle  velocity  of  projectiles  obtained  .'     ((iive  the  principle.) 

6.  Ctive  the  mode  of  fabrication  of  the  \avy  time-fuse  and  per('iissi«»n-prinier. 

■7.  Give  proportional  ingredients  of  gunpowder,  and  state  why  it  varies  in  size  of 
grain,  shape,  density,  iVc. 

S.  Draw  a  profile  of  an  earth-work ;  name  the  parts.    Lay  down  the  plan  of  a  bastioned 
'ort  tt'itb  four  salients. 
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MARIXE  ENOIXES. 

AXytAL    SX-VNitKATlOK. 

Jl'KB,  187G,^  Time  iiUotinlfive  htturM, 

t*  Name  the  fiincttotis  of  Ji  ftliile-Tnlve  in  the  order  In  which  they  ooeur* 
whith  t'f'gc  of  valve  each  is  performeil. 

Det)ue  ttftim-lap :  tjhtiHttt-tnp ;  antjuJar  adeanct  ^  ftDd  fpeoily  tbeir  efCbct* 
ii|ton  ttif  fiiuctioijf*. 

2,  Tvro  <5i>^in('Hrtirui»»b4Ml  the  giveo  diai;rain.    lu  one  the  cleiiraneef  S^^  ^ 
the  cylit»tler-cii|iniity ;  ku  tbi!  other  AY^*,    State  the  actual  dtjgrco  of  «xpaoMoii  im\ 
caftc««  nud  the  prujioreion  nf  work  done  iti  each  with  cfiniii  volumes  of  at€*attu 

3.  Whttlmfioexititftljetweea  capacitien  of  cylinder  and  cotideiucr  ui  an  onlitiar^^ 
nne  engine,  and  what  weight  of  steam  can  bo  conden^ied  (ler  ^rinaro  foat  of  tuli 
frtce  per  hour  in  practice  t 

4.  What  should  be  the  capacity  of  a  .single-acting;  air-ptioip  am  compart  fritfcl 
eteaui'Cylioder,  and  how  dot's  it  differ  from  a  double-actiDj^  one  f 

5,  The  diagraui  given  was  taken  on  Lake  Erie  from  the  *»ingle*actitig  atr^pampl 
jet-con den^-er  while  the   engine  wa^  developing  4ih»<MH>   fnut-putiudd   p«fr  reroltitl 
What  pf*r  centum  of  the  total  work  is  absorbed  by  the  air-pump ;  diametrf  dC  | 
piston  17  rnche*  f 

fn  Name  the  rentstanced  n  vessd  eocoontera  after  haritig  attained  nQiforin  «(ieedf  I 
state  Ibeir  relative  tmpurtat»ce* 

7.  State  how  the  horse-power  required  for  propulsion  is  governed  by  the  aectiotj,  »ii»  ' 
placement,  and  speed  of  a  f<hip. 

8,  With  eiii5in**Hde\*eb>ping  14  horae*power  perrevolattotifhaviujrapropelkrof  I2f«ill 
diameter  and  22  feet  pitch,  what  will  be  the  total  effort  la  pounds  exerted  by  ibep>i-I 
peUcr  at  its  centre  of  pressure^  and  what  the  useful  component  or  thniat,  i 
that  there  is  no  lo^s  betweeo  cylinder  and  propening-insfniraent  from  frictioo,  4UJ| 

*X  Knowing  the  thrust  of  a  screw,  how  calculate  its  etiiciency  T         * 
KK  According  to  what  dimen^^ions  of  a  screw,  and  how»  does  the  slip  rary  f 
H,  An  engine  of  3  fevt  stroke  is  iuakiD|{  Gi)  revohvrtou»»per  minute^  which  dfifiil 
ship  at  thM  rate  of  1 1  kuoti^  pt'r  hour  ;  ii  i?<  desired  to  run  at  7  knote  per  bonf* 
must  be  the  nuuilter  <»f  revolutions  per  minute  to  accomplinh  this  T 

12.  An  engine  ran  two  trip**  of  1>2  hours  each  ;  the  revolutions  and  mi^an  * 
ton-pre«sure  were  exactly  alike  lu  both  casefi.    In  the  flr»t  trip,  anthrax.;- 
used,  ami,  m  the  second,  bituminous ;  in  uH  other  respects,  the  conditions  wers| 
similar. 

The  tiKal  unmber  of  thermal  uuits  in  one  pound  of  anthracite  ocial  t«  15jf^:  ffti 
mhnioN,  1470(1.    The  couHumptiou  of  the  former  was  at  the  rate  of  10  i 
square  f<K>t  of  grate  jier  hour;  of  the  latter,  2ii  ponmls.    L'*mipare  the  w 
ch  C4M»e  at  the  couclmjiou  of  the  run. 


L 


NAVIGATIOX. 

SKME-AXXCAI.  CXAMIXATION. 

jASVAnXt  1H70.— Timr  aUoncdt  fitt  k^urK 

THEORY  OP  JfAVIGAT10X» 

1,  How  find,  by  jospoctiou,  the  Metx:ator^s  coarse  and  distance  between  |iro| 

wlumty  krjttidet  ami  longitudes  are  givenj  and  also  the  middle  Ulitudf,  eoofKv^ 
difituncif  f 
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2.  Define  variation  of  the  compass,  dix),  parallax,  semi-iliaiiieter,  ancl  augmentation  of 

.  the  Dioou*s  horizontal  semi-diameter. 

L  3.  Deduce  formulas  (by  Napier's  and  Bowditch's  rules)  for  solving  the  astronomical 

F  triangle  :  Ist,  to  find  the  azimuth  and  altitude  of  a  heavenly  body,  when  its  declina- 

I  tion  and  honr-nngle  and  the  latitude  of  the  observer  are  known  ;    2d,  to  find  the  lati- 

•  tade  of  the  observer  when  the  body*s  declination,  hour-angle,  and  altitude  are  known. 
I  4.  Find  formulas  for  the  azimuth  and  for  the  hour-augle  of  a  heavenly  body  when  the 
I  three  sides  of  the  triangle  are  known. 

I        5.  Deduce  the  rrrain  formulas  for  altitude  and  for  latitude. 

f        6.  Deduce  the  formulas  for  the  ordinary  reduction  to  the  meridian,  the  altitude  being 

-^    taken  near  the  meridian. 

I        7.  Find  the  error  in  the  latitude  of  an  observer  due  to  an  error  in  the  altitude,  and 

I    also  to  an  error  in  the  hour-angle. 

*  ^  S.  Find  the  error  in  the  hour-augle  due  to  an  error  in  the  altitude  (Prestel),  and  also 
to  an  ern)r  in  the  declination  (equal  altitudes).  In  this  last  case,  having  found  the 
tmonnt  of  the  error  of  the  hour-augle  on  a  particular  day,  how  proceed  to  find  the 
error  of  the  chronometer  on  Greenwich  mean  time  ?  Give  a  reason  for  the  sign  of  ap- 
plication of  the  equation  of  time  to  the  chronometer-time  of  apparent  noon. 

9.  How  convert  sidereal  time  a^  any  place  into  mean  timo  .'  State  one  method  in  de- 
tail, and  give  reasons  for  the  process. 

10.  Deduce  formulasTor  finding  the  amjditude  and  hour-angle  of  a  body  when  in  the 
horizon,  and  for  finding  the  hour-angle  when  the  body  is  nearest  to  or  on  the  prime- 
vertical  at  a  given  place. 

THEORY  AND  PRACTICE  OF  NAVIGATION  AND  SURVEYING. 

ANNUAL   EX  A  MINATIOX. 

Jl'NE,  l.!J76. —  Time  alIoind,Jive  hours. 

1.  How  adjust  a  transit-instrumeut  very  nearly  in  the  meridian  ?  How  determine 
the  collimation-coustant  ? 

2.  Deduce  the  general  formula  for  the  '•'reduction  to  the  meridian  ",  illustrating  by 
fignre,  and  thence  deduce  Bessel's  formula  for  computing  the  correction  to  be  added 
to  the  observed  sidereal  clock-time  of  transit  of  a  celestial  body  over  the  middle 
thread  to  obtain  the  clock-time  of  transit  over  the  meridian. 

'X  In  chart  projections,  what  is  the  pulyconic  method  ?  Describe  the  method  of  pro- 
jecting a  map  of  large  extent  on  polycouic  principles.  What  are  x  and  y  in  the  tables  ? 
State  the  advantages  and  disadvantages  of  the  polycouic  projection. 

4.  Describe  the  method  of  determining  the  astronomical  bearing  of  a  line  of  a  survey, 
the  sextant  being  used.  Describe  the  method  of  running  a  line  of  soundings.  Give 
two  methods  of  fixing  the  position  of  a  rock  or  shoal,  pnd  placing  it  upon  the  chart. 

5.  What  are  semicircular  and  ([uadrantal  deviations  of  the  compass,  and  to  what 
causes  are  they  due  .'  Explain  the  cans<'N  of  change  in  deviation  of  a  ship's  compass 
npnn  a  change  of  geographical  jmsition.  Which  coerticients  are  alfected  by  a  change 
in  geographical  position  ?     Which  are  not.  anil  why  are  they  not  / 

G.  Describe  fully  the  causes  of  tlie  heeling  error  in  iron  ships,  and  state  the  positions  of 
a  ship  with  regard  to  the  magnetic  nieri<lian  in  which  the  error  will  be  greatest  an<l 
least. 

7.  Rcquind  the  deviation  of  the  ship's  eonipass  tor  the  .*>hip's  head  on  each  of  the 
points  i:iv«-n  in  the  second  cohnnn  of  the  ai»pend«Ml  table  ;  also  the  deviations  (approx- 
imately; wIm.'U  the  sihip'shead  is,  by  coMiiia«ss,  at  north  and  northeast,  by  east. 
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8.  In  question  7,  the  variation  being  1*5^  3*/  westerly,  what  in  the  tmc  f 
when  the  nhip'A  headt  hy  oonipasSf  ia  K.  by  E.  ?    W*  by  S.  f    How  be 
by  corapanA,  to  make  tpu^  conrse  X,  l»y  E.  ?    W-  by  S.  f    A  lijsht*boii9e  b* 
|)AM,  X.  AS^  W  Em  the  ftliip'H  head  being,  by  conipaw*,  tJ.  by  W.  j  W, ;  whtit 
bt^uriuji;  of  the  light-house  T 

AitBWa'9  to  qutntiottk  7  ntul  ^  rtqnirfd  in  dntfri'tft  and  mimtfrM, 


»EJPA.RXME>rx    OF*    PHYSICS    A^TD    CHEMtSTlfV 
HEAT  AND  LIGHT. 


t^EMI-AXNUAL  KXAMtKATIOK, 

Jaxuauy,  1976.»Itm€  alhiced,  Jire  HoitrM, 

I.  What  ia  meant  by  abaolnte  tempernturef  and  bow  docs  tJitt  nao  of  abiicilut*  1 
aturea  t^implify  the  application  of  th«  lawa  of  Boyle  and  Clmrlea  f    lUaatniW  li ;  i 
ample. 

2»  What  are  the  differeat  mt^^bo«lH  ns^  to  measure  «jtiatJtUie«  of  beat  f 

'S,  VVhttt  will  be  the  result  of  mixing .'»  kilogrammea  of  ic«s  at  (^  C^  I  kllognuaMj 
water  at  60^  C.^  and  ^  kilogramme  of  e»team  at  liH)'^  C.  f 

4.  Dt9^R4a  the  isothermal^)  of  steam  and  walet  between  the  teiut>eratfxres  T-'*'  "^  -^ 
lil^  F.f  the  prei8ure  changing  from  {  atmo*>phere  to  1  atmoapbere. 

Ti,  Explain  the  reverse  action  of  Caniot's  engine,  and  show  why  it  U  inix>4)^ 
traniifer  heat  fromaeold  body  to  a  hot  one  without  the  expcnditare  of 
work. 

Ct.  From  the  diagram  deduce  the  four  ibermo'dytiomic  rclationa.    (DiagTmiii«fi.1 
Miixwell'ii  Theory  of  Heat. ) 

7.  Derive  a  formula  for  detcrmtuinfr  heights  by  the  baromoter. 

^.  Explain  the  rebitioos  of  the  radiating  and  absorbing  powers  of  aojld*  jumI 
escent  vap<»rs. 

d.  What  is  the  theory  of  the  prcsisure  of  a  ga»  f 

10.  Explain p  by  the  moteeular  theory,  the  lawH  of  Boyi«  and  Cbatlflft* 

U.  What  m  meant  by  the  an^i^le  of  deviatitm  proiluced  in  a  ray  of  light  Wy  a  | 
low  is  it  nned  Uy  determine  the  index  nf  refraction  f 

1*2.  Uutler  what  conditions  are  the  dark  liuei  of  the  aolar  ^pectmni  TiaiUa  ^ 
^4Jii»  eauNe  wbtch  produces  them. 
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i>:e:i>-a.iit]mb:nt  ow  kn'g-il.isii  studies,  history,  and 

LAW. 
LAW. 

ANNUAL  EXAMINATION. 

June  16, 1876.— Time  alloicedj  five  hours. 

[Starred  (*)  qnestions  are  alteraatives.] 
CONSTITUTION  OP  THE  UNITED  STATES. 

1.  With  whom  rests  the  power  of  impeachment?  the  power  of  trying  impeach- 
ments T  the  power  of  trying  cases  of  aclmiralty  jnrisdiction  i  of  determining  the  rules 
of  proceeding  in  either  house  of  Congress  ?  of  originating  bills  for  raising  revenue  ?  of 
definiDg  and  punishing  offences  against  the  law  of  nations  ?  of  appointing  consuls  ?  of 
admitting  new  States  into  the  Union  ? 

2.  Describe  the  process  by  which  a  bill  becomes  a  law. 

Stat«  the  provision  in  the  Constitution  in  regard  to  (1)  tonnage-duties;  (2)  export- 
duties;  (3)  unreasonable  searches  and  general  warrants;  (4)  religious  tests. 

INTERNATIONAL  LAW. 

3.  Define  or  explain  : — Natural  law,  right  ox  redress,  right  of  postliminy,  embargo, 
reprisal,  paper  blockade. 

Name  and  describe  the  ship's  papers  required  by  both  international  and  municipal 
law. 

3*.  "  International  law  knows  only  governments  de  facto."    Explain. 

Discuss  the  right  of  a  state  to  the  navigation  of  a  river  whose  headwaters  only  lie    - 
within  its  territory. 

4.  Explain  the  relation  of  aliens  to  the  government  of  the  country  in  which  they  are 
0ojoarning. 

State  the  rule  as  to  the  exemption  of  an  ambassador  from  civil  jurisdiction. 

4*.  Give  a  detailed  account  of  the  negotiations  conducted  by  the  United  States  Gov- 
einment  in  reference  to  the  article  of  the  Paris  declaration  (lc56)  on  privateering,  first 
throngh  Secretary  Marcy,  and  afterwards  at  the  beginning  of  the  late  war. 

5.  What  is  the  present  usage  of  belligerents  in  regard  to  the  treatment  of  irregular 
soldiers  ?  of  non-combatants  ?  of  private  property  ?  of  public  property  ?  What  is  the 
Qsage  as  to  requisitions  ? 

5*.  What  is  piracy  ?  Where  may  pirates  be  tried  ?  Distinguish  between  piracy  by 
international  law  and  acts  which  are  made  piracy  by  statute. 

6.  Discuss  the  limits  of  the  right  of  soarch  in  the  case  of  neutrals  under  (I)  bellig- 
erent convoy,  (2)  neutral  convoy. 

6*.  What  is  due  notice  of  a  blockade  ?  What  is  the  penalty  for  a  breach  of  blockade  ? 
How  far  was  the  doctrine  of  continuous  voyages  ajiplied  by  our  courtij  during  the  late 
war  to  breaches  of  blockade  ? 

7.  What,  in  general,  is  a  competent  court  for  determining  a  question  of  prize  7 
What  courts  have  cognizance  of  these  questions  in  Great  Britain  ?  in  the  United 
States  ?    What  can  you  say  of  the  place  of  the  court  ? 

7*.  Explain  contraband. 

Discuss  the  principle  of  ** occasional  contraband".  Explain  the  practice  of  prc-enjp- 
tioD  as  applied  to  contraband  goods. 

8.  In  case  of  a  war  between  the  United  States  and  France,  in  conmiand  of  the  United 
States  ship  Constellation  cruisin;Lr  in  the  West  Indies,  you  ti;c?\v\\\i^  vvw  k\i\t\\^^\i 
Wig,  having  on  hoard  a  prize-crew,  from  lier  captor,  the  l\\r;\\Yv;,vi\i\.e,  'awvWqww^  \<^ 

72V  A 
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Mnrtinique  fur  adJLulicutiuu,    Dcsciibt*  nil  tUe  cutifecfjiicnceB  oi  the  iccnp 
V,  liAt  Ton  (la  wttl)  tbc  priiCf  and  wliAt  iHscoutrs  of  licr  lluaUj^ ;  lu  generiilf  hoi 
ticii  afc  tiffcctcil.  giving  rciwoiis. 

U.  S^iQir*  ilayM  later,  yon  capture  a  barque  owued  in  BaUlfli  anil  engaf^rd  (n  ea 
coil t mil  11  nil  Ut  France.    She  l>^  tnkmi  Htto  portaiul  condtuiiiied  on  tliHt  *jr<Hiti<L 
pear%  that  she  was  origiuaD.r  an  Am<*rican  ve^^el,  but  wa«  captured  earljr  in  tb^ 
U^r  the  Frc^nch,  couckmncd  as  en»tny^»  praporty.  and  Bold  to  tt  Bnuitlimi  fina*  j 
original  owner  put*  in  a  claim.    How  is  it  to  Ik*  decided  ? 

to.  Next  day  jou  search  a  Dutch  (neutral)  hrig^  bound  from  Guadaloup^  %o  i 
hagen*    You  dlscoTcr  a  packet  addressed  to  the  Fnrnch  amba%^a«lor  at  Ctij^enl 
fi-om  the  governor  of  the  inland.    The  muster  doe*  not  voluutarLly  dt**cla^  ih*  |»i 
nor  di»ce  he  pmctibe  anj"  fraud.    What  would  >ou  do  t    What  coni»ci|uefiooa  i 
from  youi  act  f 


0  A  D  E  T .  E  y  G  I  N  E  E  R  S , 


FIRi^T    CLAS§. 

MARINE  EK0IXE8. 

A^NXrAt  KXAMINATIOK* 

JuXE»  lr^(}.^Tune  aWowfcf,  four  hoars. 

Give  tbe  formulae  for  direct  crushing;  forcruiibia^bT  bending^  119  m  the  cudea  of  & 
g-rod  and  of  a  pistou-rod.    Ex[>laia  mAuner  of  (iMag^  nod  gii'o  Talues  at 

What  will  be  the  safe  working-pressore  of  a  boiler  (cylindrical)  of  tbe  followitig 
en^tonx^;  diameter^  1' ;  length,  liV  :  tUickni^s  of  tiht^lK^'' ;  seams  doable-r Ire* ted  T 
ough  this  boiler  passes  an  elltpticftl  flne  3lV'  x  15'^  X  -j^'S  *o^  ^  ^*  same  length 
tie^  Ijoiler.  What  pressure  will  it  stimd  with  safety,  and  how  and  where  can  H  be 
le  e'lually  strong  with  the  shell  f 
Di^u^  the  subject  of  spherical  shells  as  applied  to  the  ends  of  ojlindrical  boilers, 
\  of  steam-domes,  &c. 

Discnss  the  subject  of  chininey.draiijjht,  giving  fornnrltH  for  velocity  of  onrreot| 
nity  of  mixed  gases»  and  bead  reijnired  to  produce  the  drartght. 
I»,  Given  anthracite  coal  of  the  cotnpoijents  C»  0.915;  H,  0.035;  and  0»  0.026:  re 
[fiir^d  the  weight  of  pure  carbon  whose  total  boat  of  combustion  shall  equal  that 
pf  the  fuel^  the  theoretical  evaporative  power  in  poundn  of  water  from  and  at  212- 
.,  and  the  number  of  pounds  of  air  required  for  combu^itiou  per  pound  of  fuel. 
DeHue  efficiency  of  heating-surface.    Assuming  Peclet*^  formula  for  tbe  thermal  re» 

^nco  of  the  plates,  viz  \  qz=A  (2*—  0  v  ^  +  B(T—  t)  J ,  <ind  an  expressioo  for  the 
Eieucy  from  the  following  data: 

,  weight  of  gas  given  out  by  the  furnace  per  hour; 

,  its  specific  heat  at  constant  pressure; 
r^  its  temperature^  whose  value  is  Ti  at  tirst  contact  and  T*  at  last ; 

,  tt?mperatore  of  the  water  in  the  boili?r  ; 

,  area  of  surface  in  contact  with  the  lluids 


(/--O' 


I  rate  of  conduction  per  square  foot  per  hour;  mul 

.:-^  I      — ,  the  eqaation  of  referenct*. 
J  ni* 

What  is  a  calorimeter  f    Describe  different  kUuH  in  general  use. 
What  relation  exists  bfltwecu  the  pronsure  and  density  of  vupors  f    What  formula 
wd  for  calculating  the  pressure  from  the  temperature  of  the  bo\ling-poiut  f 
Di'fiue  speeilic  heat.    Tbe  specific  heat  of  water  at  any  temperAture  T  being  given 
ftlie  formnla  c  =  I  -|-**.nnonOOJ09  (T— 3y^l)^  it  is  r»'i[uited  to  find  the  mmn  npecinc 
t  Iwtween  auy  given  pair  of  temperatures  Ti  aud  T^. 

WTiat  is  meant  by  absolute  «ero  ?    How  Is  it  <letermitied  ?    Fiud  the  absolute  tem- 
atures  of  melting  ice»  and  of  water  boiling  under  the  pressure  ot  owa  v^\,\i\f>%\j\ivv<e 
he  ll4^iimur,  CeutijfrafM  ^f^^i  F»ltrenbeit  scales. 


,100  EXAMIXATIOK-PAPERS,    lt?75.70, 

DESIGNING  MACHINERY. 

A^XCAL  EXAMiyAtlOX, 

1.  Give  the  len^th^^  in  feet,  of  the  far«  aad  the  after  bj^df  of  ft  iitf>}i!ii*V9«%<il  w% 
tpeeil  is  to  be  U  knots  pt?r  boar. 

2.  Give  the  iodioatcMl  bar^c-puwer  far  a  %*6ft9el,  AGOordlag  to  Hsuklu*^  mislbiMl,  1 
the  following  dftta : 

Mean  of  sq iiaro^  of  aines  of  an^U^  of  greatest  obliqaity (9M 

Mettti  of  4tb  powiT*  of  «lue%  of  angle^t  of  greatbst  obliquity 'U 

Li*t)gth  on  water-line*  .,.* *....*...,,,.,. 

Lfiigth  of  oieau  ittjujera***!  girth.. .-..  -.- 4<^i 

jjBl»c€<U  in  knots -- .,- 

Doefficieut  of  propnUton.. 

3.  The  space  in  clearaDce  ami  pansa^jes  beiug  ^  per  centum  of  tb«  sp.* 
ment  of  the  piston^  gtvt^  a  formula  that  wiM  e^prt^tis  the  uieantiieof  e\pan^ 
tifiected,  the  point  of  cutiing  od"  being  h.ilf-atroke. 

4.  Give  the  dinuietei^  of  tbe  tvTo  cylinders  for  a  compound  engine  of  10(»o  |ni!tnl'^ 
borse-power.    Data:  stroke,  3  feet;  revolutions  per  luinute,  50;  boUt*r-i 

64joare  inch  (abftolut^^),  7^  pound.^;  back  pressure.  3  poands  per  sqaarc 
measure  of  espanJ»ton,  ?. 

5.  Giv«^u  diameter  of  cylinder  HO  inchet,  stroke  36  iiioluMt,  revolotloiis  per  miofltva^  i 
what  should  l>e  the  width  of  the  steam-ports,  thoir  length  being  46  uioha*  f    ^1^ 

rfthould  be  the  width  of  tb«'  exhaust-port  f 

6.  Disc(i^*$  the  Zeriuer  valve  diagram  in  it^  application  to  the  action  of  tba  ^wF^ 
'slide-valve.    Give  au  exauiple  Hhowiug  how  tbe  lap  and  travel  of  tb«  vali^  f^    "*" 

ascertained  when  the  point  of  cutting  od  and  angle  of  bed  are  known. 

7.  Design  n  gridiron  expansiou-valve :  the  portA  of  the  main  valve  to  b«  4 
wide;  the  cut-otf  valve  to  have  two  ports^  and  the  openings  in  tbe  valv**  f«t  br  Ittrfl 
wider  than  tbojje  in  the  "ieat :  to  cut  otf  at  i  stroke,  aod  have  no  angular  a 
main  valve  to  admit  Ateum  wbeti  tbe  ptAt<Mi  ia^  inch  from  tbe  beginning  r< 
What  Sihould  be  the  travel  of  tbe  cut-off  valve,  and  what  amount  of  Hteam-Up  AU<<ui«^ 
be  placed  ou  tbe  muin  valve  to  prevent  a  re^admiMion  of  steam  bcfare  th«  itr^k- ".♦ 
completed  t 

Give  also  the  miuitnnm  diistance  between  the  portt^  of  the  cut^oO*  valrs*    Uak*  ^t->^* 
of  piiitou  4  feet. 

8.  In  {^ne^tiou  (7.)  what  must  he  tbe  length  of  tbe  cylinder  T 

9.  Upon  what  does  the  brejidth  of  the  i»i»ton-rtug  face  depend  f    How  b  tli«  Ihcti^ 
of  the  piston  counteractffd  in  horizontal  engines  f    What  (*hoold  d^tennisw  tV< 
ployu»eut  of  any  remedy  for  exc»3<j&ive  friction  f 

10.  Give  the  thickueus  of  a  cylindrical  l>oiler-*hell,  10  fe«it  in  diamutor,  for  a  i 
of  §0  pounds  per  i^quare  inch,  per  gnngt:.    Give  abo  the  grate  and  heating  c^tirfiMevV 

he  calorimeter,  in  sqnarc  feet,  required  fur  tbe  evaporation  of  1000  |KiaijdAof  ' 
cr  hour* 
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THE  UNITED  STATES  NAVAL  ACADEMV. 


Tho  Uultetl  Stafea  Naval  Aco^lemy  was  fonnded  in  1845^  by  Hon.  Goor^i«  Hauotd 
Secietiiry  of  the  Navy^  iu  tht^  adiiiitiiatnition  of  President  James  K.  Polk.     It  wa^i 
nially  opt^ned  October  10,  of  thrtt  yeiir,  under  tbe  iu%me  of  the  Naval  School,  with  Cti 
itiander  Frunkliu  BiichaQiin  tin  Sivperiut^'ttdeut.     It  waa  placcnl  at  Xnn^poUn^  Md,,  j 
the  laud  nccupied  by  Fort  Severu,  which  was  given  up  by  the  War  Departmoat  | 
the  purpose.    The  coiiree  wi\8  fixed  at  five  years,  of  which  the  6r»t  and  last  only  ^ 
spent  at  the  School,  the  intervening  thrue  being  passed  at  aoa.    This  arTangem«Dt 
not  fitrictly  adlipred  to,  the  exigencies  of  the  service  making  it  ueceiiMjfity»  i"  ^^ 
cases,  to  shorten  the  period  of  study.    In  Juiuiary,  1646,  four  months  after  the  ofieal 
of  the  School,  the  students  consiated  of  3(>  Mtilnhipiuenf  of  the  date  of  1^0,  who  ^ 
preparing  for  the  examination  for  promotion;    13  of  the  date  of  lf?41,  whow«f«i 
reuituTi  untit  druftetl  for  service  at  sen;  and  7  ActJu|^f  Midahipmen,  appointed  *ia» 
September  of  the  previous  year.    The  Midshipmen  of  the  date  of  1340  wore  th/c  fin* 
to  gradnate,  tinishing  their  limited  course  in  July,  184fi,  and  they  wore  followed  jj 
order  by  the  9ut>8ef^nerit  dates,  until  the  reorganization  of  the  School,  in  l'J5l. 

In  September,  1649,  a  Board  was  uppoiuted  to  revise  the  plan  and  regular iiui«  of  1 
Naval  Schoal.    The  Board  was  composed  of  the  following  officers: 

Comma<]ore  William  B,  Shubnck, 

Commander  Franklin  Buchanan, 

Commander  Samuel  F.  DnPont, 

Commander  George  P.  Upshur, 

Surgeon  W,  S,  W,  Huschenberger, 

Professor  William  Chaavenet, 

Captain  Henry  Brewerton,  U.  8.  A. 
The  plan  reported  by  the  Board  was  approved,  and  went  into  operation  July  1, 18 
The  new  organisation  provided  for  a  course  of  seven  years,  the  first  two  and  laxt  1 
at  the  Sclio(d  and  the  three  intermediate  years  at  sea.    Tho  School  waa  placed  ow 
the  supervision  fjf  the  Hiirean  of  Ordnance  and   Hydrography,  and  its  Qafu# 
changed  to  the  United  States  Naval  Academy.    The  corps  of  profesaora  was  (»nUri 
the  course  was  extendwl,  and  the  system  of  separate  departments,  with  ^xecut 
heads,  was  fully  adopted.     It  was  provided  that  a  Board  of  Visitors  should  make i 
annual  inspection  of  the  Academy,  and  rejmrfc  opon  its  condition  to  the  BecrcjL 
the  Navy.    A  suitable  vessel  was  attachod  to  the  Academy  as  a  praotioe^lup,  AOil  | 
annual  practioe^ornises  were  begun. 

After  the  system  had  been  in  operation  a  year  Bew  change  wore  propowMi,  j^iid  j 
recommendations  of  tbo  Academic  Board  on  the  subject  were  referred  to  the  BoifdJ 
Examiners  of  the  year  1851,  composed  of  tbo  following  officers: 

Commodore  David  Conner, 

Captain  Samuel  L.  Breeae, ' 

Commander  C.  K.  Strihling, 

Commander  A,  Bigelow, 

Commander  Franklin  Bnohanan, 

Lieutenant  Thomas  T-  Craven, 
The  change  recommended  by  the  Board  of  Examiners,  and  adopted  by  tlui  De 
meati,  cooaisted  mainly  la  leaving  out  the  requlreoieut  of  three  yeaiv  of  et'o-terrks  i 
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the  middle  of  the  conrse,  thas  makinji;  the  foar  years  of  stady  consecative.  The  prac- 
tice-cruises supplied  the  place  of  the  omitted  sea-service,  and  j;ave  better  opportunities 
of  training.  The  change  went  into  operation  in  November,  1851,  together  with  other 
improvements  recommended  by  the  Board.  The  system  has  continned,  with  slight 
motliiications,  to  the  present  time.  The  first  class  to  receive  the  benefit  of  it  was  that 
which  entered  in  1S5I.  Six  members  of  this  class  completed  the  conree  in  three  years, 
and  graduated  in  June,  1854 ;  the  rest  of  the  class  followed  in  1855. 

In  May,  IcJGl,  on  the  outbreak  of  the  war,  the  Academy  was  removed  to  Newport, 
S.  I.  The  three  upper  classes  were  detached  and  ordered  to  sea,  and  the  remaining 
Acting  Midshipmen  were  quartered  in  the  Atlantic  House  and  on  board  'the  Frigates 
Constitution  aud  Santee.  In  September,  18G5,  the  Academy  was  moved  back  to  An- 
napolis, where  it  has  since  remained. 

When  the  Bureau  of  Navigation  was  established,  July  5,  1862,  the  Academy  was 
placed  under  its  supervision ;  March  1, 1867,  it  was  placed  under  the  direct  care  and 
■apervision  of  the  Navy  Department;  the  administrative  routine  and  financial  man- 
agement being  still  conducted  through  the  Bureau.  On  the  11th  of  March,  1869,  all 
official  connection  with  the  Bureau  came  to  an  end . 

The  term  of  the  academic  course  was  changed  by  law,  March  3,  1873,  from  four  to 
aiz  years.    The  change  took  effect  with  the  class  which  entered  iu  the  following  sum- 


In  1866,  a  class  of  Acting  Third  Assistant  Engineers  was  ordered  to  the  Academy  for 
intttmction.  The  course  embraced  the  subjects  of  steam-engineering,  iron-man ufact- 
nre,  chemistry,  and  mechanics,  and  |iractical  exercises  with  the  steam-engine  and  in 
the  uiachine-shop.  This  class  graduated  iu  June,  1868,  together  with  two  Cadet-Engi- 
neers who  had  entered  the  Academy  in  1867.  After  an  interval  of  four  years,  in  Octo- 
ber, 1871,  a  new  class  of  Cadet-Eiigineers  was  admitted.  This  class  followed  a  two 
years'  conrdo,  somewhat  more  extended  than  that  of  the  class  of  1868,  and  graduated 
in  1873.  In  1872  aud  1873,  new  classes  were  admitted,  the  first  of  which  left  the 
Academy  in  1874  and  the  seciond  in  1875.  By  an  act  of  Congress  approved  February 
W,  1874,  the  course  of  instruction  for  Cadet-Engineers  was  made  four  years,  instead  of 
two;  and  the  new  provision  was  first  applied  to  the  class  entering  the  Academy  in  the 
year  1874. 
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Coramalore  J.  W.  A.  NICHOLSON,  U.S.N.,  President. 
Brigadier  General  W.  H.  EMORY,  U.S.A.,   Vice-President, 
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Medical-Director  F.  M.  GUNNELL,  U.S.N. 
Honorable  C.  A.  CURTIS,  of  Massaclinsetu. 


CALEXDUL 

ACADEMIC    CALENOAH, 

1877-78. 


8ept  20.— Be^tioing  of  fiwt  term ThnmiUf. 

1878. 
Jan.  2«*-Feb.2,— 
FeU,  2,— 

June       lO-SO.— 
JoDe  SO. 

June  il.— 1 


i;*y-Tbtt 


Sept. 
Sept. 


5.- 
12.- 


S«iiii-%onu*1  examiDiitioii  ...... .,^*.«i«.^i. 

End  of  first  term,. ,>^^ 

Antioal  exaininatioii  ...« .•... . 

End  of  academic  year  IS7I-78 

■Examioatioa  of  cafididat«i  for  admii^ion  &»  Ca- 

det-Midshrpmen ^--,,  Friday. 

Esaminatiou  of  candidatea  for  adiniasioD  aa  C*- 
det'Engioe«r8 .., TboTMliiiy. 

ExaniinatioD  of  can di dates  for  admiasioii  aa  Ca- 
de t-MiddbipraeD H Tburadaj. 

BegiDQiog  of  first  t4?nii  l&7i?-79 Fnday. 


Sept*  20, 

Tbe  academic  months  ead  on  the  follotfiog  daja: 

October...,, Oct,    27  ,  Febraary. 

November .•  Nov.    24  I  Marcb..^. 


December Dec,    2& 

January Jan.    2lS 


Apnl. 
Maj  . 


Mir.. 


1878-79, 

October  .-..•,...— Oct    36 

November -.-.- Nov.   23 

Deoember Dec.    21 

Jaittiary. Jao.    25 


Febrnaiy SUf« 

March April 

April Jtif 

May.-.. Jinn  ' 


^^^^^^LENDAR     FOR     18^^^^^^^^^* 

■ 

SEPTEMBER. 

MARCH. 

1 

Sun. 

M. 

T. 

w. 

T. 

F, 

Sat. 

Son. 

M. 

T. 

W. 

T. 

F. 

Sat 

t 
8 

I 
8 

2 

2 

3 

4 

s 

6 

7 

3 

4 

5 

6 

7 

^^^v 

9 

10 

11  1 

12 

13 

14 

15 

10 

11 

12 

'3 

14 

»5 

^^V 

x6 

17 

iH 

>9 

20 

21 

22 

'7 

18 

19 

20 

21 

22 

23 

^^H 

33 

34 

25 

26 

27 

28 

29 

24 

25 

26 

27 

28 

29 

30 

30 

**  ** 

3« 

OCTOBER. 

APRIL. 

I 

2 

3 

4 

5 

6 

.... 

I 

2 

3 

4 

5 

6 

7 

» 

9 

10 

ti 

12 

»3 

7 

8 

9 

10 

11 

12     13 

14 

tS 

16 

17 

18 

19 

20 

14 

i5 

16 

»7 

18 

19    20 

^H 

21 

22 

23 

24 

25 

26 

27 

2t 

22 

23 

24 

25 

26    27 

^^1 

2H 

29 

30 

31 

28 

29 

30 

1 

1 

NOVEMBER, 

MAY. 

I 

2 

3 
10 

t 

2 

3 

10 

4 
It 

4 

s 

6 

7 

8 

9 

5 

6 

7 

8 

9 

II 

12 

>3 

t4 

>5 

16 

>7 

V2 

n 

14 

>S 

16 

<7 

18 

t8 

19 

20 

21 

22 

23 

24 

19 

20 

21 

22 

23 

24 

25 

• 

25 

26 

27 

2K 

29 

30 

26 

27 

28 

29 

30 

3i 

I 

DECEMBER. 

JUNE. 

t 

8 

I 
8 

2 

3 

4 

5 

6 

7 

2 

3 

4 

5 

6 

7 

^B 

9 

10 

11 

12 

>3 

14 

M 

9 

10 

II 

12 

n 

14 

*S 

^^B 

^B 

16 

17 

i» 

19 

20 

21 

22 

16 

17 

18 

19 

20 

21 

22 

■ 

r 

n 

24 

25 

26 

27 

28 

29 

23 

24 

25 

26 

27 

28 

29 

I 

[ 

30 

31 

30 

J 

JANUARY* 

JULY. 

I 

2 

.1 

4 
II 

5 

12 

I 

2 

3 

10 

4 
11 

5 
12 

fi 

k 

6 

7 

S 

9 

7 

8 

9 

"3 

^H 

^1 

13 

14 

«5 

16 

17 

18 

J9 

14 

*5 

16 

17 

18 

"9 

20 

^^1 

20 

21 

22 

23 

24 

25 

26 

21 

22 

23 

24 

25 

26 

27 

^^H 

27 

28 

29 

30 

3» 

28 

29 

30 

31 

1 

.... 

FEBRUARY. 

AUGUST. 

1 

2  1 

t 

2 

3 
10 

3 

4 

5 

6 

7 

8 

9 

4 

5 

6 

7 

8 

9 

^H 

10 

11 

12 

U 

i4 

«5 

16 

ti 

12 

>3 

14 

IS 

16 

17 

^^H 

'7  I 

l» 

'? 

20 

21 

22 

23 

18 

*9 

20 

31 

22 

23 

24 

^^H 

24 

25 

26 

27 

28 

25 

26 

27 

38 

29 

30 

3« 

I  1 

■"  'J 

OFFICEBS 

or  THm 

UNITED  STATES  NATAL  ALAUiiAil 


AGADEKIC  3TAFF. 


r*  BAWsa.  tjkcnok  mmd  satja.  i 


fX)lIllAKDER  A.  T.  VAHAIV. 

f MMf  nf  JkpartmML 

LiBCTBXAjrrCoMMAXPBK  Mkwull  Millss, 

LifttTBVArr  J*  C.  ffoLsr^ 

LlKLiTBIlA^rr  DVIiCAX  KKXItSUT, 

Liii^mjfAKT  T.  B.  M.  Id  Atoll, 

LiMVTKHAyt  A-  V,  WAlrlMMIk. 

InttfueUfft  in  A^avol  <hiwmry,  tfn^  Infamir^  tketCflA 

AKTODIB  J*  OOBttMIl, 


AiiMMVi  a««»d.Maitoffi. 


OFFICERS   OP   THE    UNITED    STATES    NAVAL   ACADEMY. 


MATHKMATIC9. 

PROFESSOR  W.  W,  llBHDRICKSOy, 

Head  a/  De^rtmtnL 
LiEirriEBfAjrr-Cf'*'*' ^^' HI  <'■  W,  Kiwwiitr, 

LlKt'TKMANT  8^  llAai>,   A.  Al<» 

LntUTEJfANT  J. 

LlRtTltNA^T  C.  C.  LwH'^WKLL, 
LlEl^TKNAXT  R.    R.    LN0l%»fiOLL, 
Ma«TKR  H.  O.    KtTtEKllOL'SK, 
llAMBH  G.   L.    [iVKIi^ 
EKdIQS  T.   fi.    UOVTAKI), 

Inttruetort  in  Math^matt^, 


STRAM-EXaiXKERIXO . 

CHIEF  ENGINEER  C.  H.  RAKRH. 
Mead  0/  Df>parhntnl, 
PAisAKtj  Absistaxt  E>;otKSKit  L.  W.  Kotii^ROX.  C.  E ,  K.  M,  E,, 

PAKABU  Awr^TAXT   RW^HNFKB  C,   H.   GkKRMJtAF, 

pAansi}  Afr-    -     -   T'         -  -  i[  w.  L.  Nunu,, 

PaIMBD  A^  ,    Da%^IL>  *lciMCft. 

Pamxi}  Ah  V  C.  II.  Ma.nmno, 

FASABO  AiWlAl  am    KMlVKfrt  ROHKKT  rHAWFf:>Ul>, 

Pamsd  AwifiTANT  Ekoinkkh  C.  W,  Hak.  L%  e., 
InMtrucU>rM  in  Sltam^Sngineifring. 

ASTRONOMY,  NaVIGATTON,   AND  KCTRVKYrSO. 

COMMANDER  J.  A.  HOWELL, 
Stad  qf  VifparimmU. 

LiKUTniAirr*Coif>rAKURn  A.  B.  Rituws. 
Lj|CtTTKy4»T  R.  M.  G.  Bhown, 
LlBLTB5AliT  C.  O.  BOWUAN. 

Imtruetufn  in  Attt^nomif,  Haviffatton^  and  Surveyinff* 


PHYSICS  AND  CHEMISTRY. 

COMMAI^DER  W.  T.  SAMPSON, 
Rtad  of  DeparlmetU. 

Lmirft!fAVr-Co.Hii43stiEii  T.  F.  Jrwkll, 

EXSTOV   A.    A.    MlLIIKUIOH, 

P»onu60K  N.  M,  Trkhit.  A.  M.,  Pu.  D., 
PltorxMOR  C.  S.  Hv^biioli,  3.  B., 
Ituiruetmri  M  FK^fkt  mnd  CkmiiMnr. 


XEatAKfC9  AND  APPLIED   M4THKMATtCS. 

PROFESSOR  J.  M,  RTCE,  S.  B,. 
Head  qf  DeparlmefiL 

LtxtmtWAST  M.  B.  fl.  MACKiKni, 

LiBUTKNAKT  S,  W.  VRHY, 

LiBin'SNAicT  Uarrt  Knox, 
Ingtrtteloft  in  Jfeeftanioi  ctfiff  Ajfplied  MativmaHc$. 


BXOLIRH   STUDIES^   HISTcmY,    ANT*   h\W, 

PROFESSOR  J,  R.  SOLEY,  A,  B., 
Head  nf  DfpartmtTtL 

LtKUTESAJlT  J,  M.   MUXKH, 
LlBlfTKNAVT  J.   F,  MKIGS, 
LlBLT«»A?<T   F-  M,    WlHt<, 

LmirmxAST  R  T.  JAftri-ut, 

LlfclTKSANT   W.    P.    PoiTKK, 
LlKUT|t.\ANT  J,   TJ    Riur.OA, 
E%*lrtX  A.    Af,    KS'IOHT, 

AMtstTAXT  PttofEeaoa  W,  W,  Fay,  A.M. 
Ifutruitort  in  Mnglisk  tStudie4,  Bi^ipry^  and  hOiW. 
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FBOFBSSOB  L,  F.  PKUB  HOItMX*  A  IL, 

LiKrTKXAsnr  E.  C.  Dkrut^ 

LtEUTSSAaT  A.  P.  Kax«o, 

XA^iKt  Aaiak  WjLnxt, 

Mactbii  W.  p.  Clasox, 

Amutast  Pfeomtoii  A-  T,  &  Ckit^iirsxui, 

Aan«T4irr  Pkofrmtul 

Juiiniflteri  <»  J^Vcnd^  tutd  ^pariMA. 


t>UAWIXO. 


PHOFESSOK  IffAJtaaAL  OLIVSB. 


EmioM  n.  F.  Rricr, 
AaBVTAirr  PaoFBaaoR  C. 


R  Bi.4[nrm.t,  91*  A., 
Instrueton  im  Brnwintg. 


OFFICEttS  NOT  ATTACnED  TO  THE  ACADEMTC   STi 


MEDICAL  INSPECTOR  A,  L.  GIHOX.  A.  M-.  M.  D. 
PASSED  AS<rsT ANT  SFRGEOV   \r    A.  roJiUTX,  M.  !>. 

Passkd  as-  jl  d. 

actiso  \-  >c  d. 

PAVMASTt  , 

PAYMASTKIi   VV.  \.   vv 

PAYMASl  EK  S    T    Bl;  ■  r. 

CHAPr,\I\    liOlSKRT   IE 

AS81SI  ►KESSlik  rUuilAS  KABW«r,A.M^ 

J.  J,  (rj  ^ij»i<U  Xitdrtfrim* 

R*  M.  lL  .    .  .       A'tary. 

J.  G.  Gltjtjt,  AVil  Gitrk, 

S4MUKL  JlCitUJIO,  8mIwimI  <7Urrlt, 

C.  U.  McLboo.  C'^tlo  *-^in<ftaftdgitl  ttf  flWift. 
EuGRsn  WoBfHiKarox,  JAml  Okrk  l»  ^i^pfpiniiiidliiil. 


MAJUNX  GARRISnX, 

CAPTAnff  Q.  P.  BOUSTOK.  OnniVMiMlliV' 

nwr  LlCtrrKKAXT   W.   N    UUnB. 

Fuwf  LiRi-nwAicT  J.  M,  T.  Touxa. 
Fum  l.IKlTE>^A^T  A.  C.  Kkltok. 
SaoOKD  J^Ktrru«AKT  &  IL  Giitsoir. 


GUirXRR. 

BODKirr  ftomnn* 


MATES.. 

C  J  MntPHT ,.... I 

ffAMLTKLOKK .AAWMhtiio  tk«  UhiltAmatm 

WiLUAK  G.  SMnn I     and  i*  U^  Iilo0p^f'9ffitr  DmU, 

U  M  MsLcniB , *.f 

BonKUTSiLVKii .^A»iuh$d  to  ^nUtimatm 

Bffn^sun  G.  PmmT »* I A  l«(iaM4  «»  Ub#  CTniM 

JOMuni  UoDOftioi »..* •*.<,....^«.*« I     CfiMbrJ 


I*ttef4 


ACADEMIC    BOAB0   AND   CADET-OFFICEEIS. 
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ACADEMIC  BOARD. 


REAR-ADMIRAL  C  R.  P.  RODOERS,  U,  a 
"commander  EDWARD  TERRY,*  U.  8.  N, 
COMMANDER  J.  A.  HOWELL.  U,  S.  N. 
COMMANDER  H.  L.  HOWISON,  U.  8.  N. 
COMMANDER  A*  T.  MAHAN,  U.  8.  N. 
COMMANDER  W.  T^8AMFS0N,  T.  B.  N. 
CHIEF  ENGLNEER  C.  H.  BAKER»  IT.  8.  N. 
PROFESSOR  W.  W,  HENDRICKSON,  U.  8. 
PROFESSOR  J.  M.  RICK,  8.  B.,  U.  8.  N. 
PROFE8SOR  J.  R.  mh¥A\  A.  B.,  U.  S.  N. 
PROFESSOR  L,  F,  PRl  B'HOMME,  A.  M. 
PROFESSOR  MARSHAL  OLIVER. 


N. 


CADET. OFFICERS, 


S.  SODGXSa 


fAPR 


CADirr-LUtJTKMiJnvCSOMIf  AXOlCtt , 

J.  H.  FILLMORE. 
OAj>]rr>UE[rrKKAHT«t. 

a  8.  McCLAm,  J.  O.  QUIKBY. 

CADirr-IIASTEBB. 

R,  C.  SMITH*  H.  McL.  P.  BUSE 

P,  B.  BIBB,  Ad^vmnt 


w.  L.  tcoDoras. 


EDWARD  LLOYD. 


I  euoHroir. 


CA01ST*KKeiON9. 
T.  J.  SPRAGtJE.  J.  H.  L.  HOLCOMBE.     8.  P,  BIDDLE. 


A.  C.  Aim  jr. 

R  K  Wriifbt, 
W.  C.  Qbh  field. 
C.  N.  Atwftter. 


W  L  Todd. 
IW,  P,  Whm. 
'TtKUtic^  Boiler. 

Barry  Kimmflll. 


Fir  at  Captaittt  of  Ghh*^  Cretn. 


J,  E.  McDonoclL 
J.  E.  Cmveu. 
T.  W.  Ky&ti. 
J.  J.  Knapp. 


A.  G.  Kof[^r», 

G.  SnBThawk. 
G.F.Ormiby. 


J.  H.  Sblplcj. 
B.  C,  lh*ut. 
G.  H.  ^UktToTtl 


Sfwnd  CapfainB  of  GMn't  Creum. 


H.  IL  Booke. 
A.  B.  Cl«meau. 
H.  IL  Miner. 
£.  £.  Hayden. 


John  I]«hmI. 

J,  M.  Moor*. 
L.  M.  li&rrett 


HATToy  Wik*. 
C.  C.  Mftrth. 

U.  W.Jtitif(ea. 


C  ADKT-r  ASSKD-  ASSISTANT-  KKG INEK  R. 
L  N.  noLUA. 


OAI>rr-ASSISTA3rT*K3rGrKBKIt8. 

F.  i,  8cb«IL  M«  I.  Ckiolej. 

eaiee-JTocAifiklt. 


IL  W.  SiiftUfflcn 


r.ameg. 
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OFFICERS  OF  THE  UNITED  STATES  NATAL  ACADE^H' 


MODERN    LANGUAGES, 

PROFESSOR  L.  F.  PRUD'HOMMK»  A,  M,» 
Mfiod  qf  I>eparttfietit, 

LlKVTKSAWT  IL  C,   P«HI1T, 
LlEUTEXAST  A.  P.   KaJCUO, 

Master;  Aauon  Wauik 

Mahteh  W    ! 

At*8T^^:A^T  P  \    V»  S.  CoimcKiXB, 

Assist AAT  I't.  :  t       i.  lloknr  Dovilliekb, 

AtlfilStANT  PHOHwibOK  JvLfta  Lbhoux, 

AflftHTAirr  PROFE&SOH   Bun'OLYlK  I>AUfO», 

In»trtieton  in  French  and  Sp<tni*h, 

PltOFIEiKfOB  Pfuro  Movtaldo, 

Ituttructor  in  Spaniih. 


DHAWIXO. 

PROFESSOR  MARSHAL  OLITBR, 
Head  qf  Ik^Kvrtmat^, 

EifsioN  H.  F.   Rrich» 

Assistant  Pbofesbor  C.  F.  Blaiivslt,  N. 


OFFICERS  NOT  ATTACH  ED  TO  THE  ACADEMIC   STAFFJ 

MEDICAL  INSPECTi>R  A.  L.  GIHOIT,  A.  M..  M.  D. 

PASSED  ASSISTANT  SrTRUKON'  W.  A.  COKWl^.  M.  D. 

PASSKD  ASSISTANT  sriiKEON  G.  E,  HARMON.  IL  D, 

ACTIN^rr    \SSISTAXT  ST  lid  EON"  T.  O-  WALTOJf»  M.  D. 

PAYirASTEK  A.  S    KENNY,  A,  B.,  <7onM«i**ary. 

PAYMASTKIt  \\\  N.  WATMOrGH. 

P A Y M AS!  E K  S    T    B K i ) WVE,  Storflc^nper. 

CHAPLAIN  RORERT  1ICT[>S<JN.  M.  A. 

ASSISTANT  PKOFESSiiU  THOMAS  KARKEY,  A.  M..  Z^rartm, 

J.  J.  GRAFF.  A KMtMtftnt  Librarian. 

R,  M.  CHASE,  Seeri-t/tiy. 

J.  a.  GLYsm,  FirMt  Ct*rk. 

Samukl  JiOKLtNG.  ^<«0on4f  OUrk. 

C,  M.  Mrt^ROD,  Vlrrk  Ui  0>intiiatidrm(  t^  Oad«iM, 

EtfGENB  W0ETiii««TON,  Third  Clerk  to  SHi;><'Hni4ndmt, 

MARINE  GARRIBON* 
GAFTATN  G.  P,  HOUSTOK,  ChmmtnMHg, 

FiRStT   LlKlTENANX   W.   S,    MUng. 

FiMST  Lieutenant  J.  M,  T-  YOUKQ, 

FllWT  LlEUTKN'AKT  A.  C,   KeLTON» 

Second  Liuutknant  S.  H.  Gtuaoir. 
OUKNKR. 


MATBS. 

C  ,},  MmPKY  ,,, I 

HahitkuGer .*.. «,  •.».....  iAUaek^d  to  Uit  Unii44  i 

WtrxiAK  6.  SMtra (     ancf  to  Ou  Sloop  of  war  J 

L.  M  MKi/^UBii .............i 

RoHKitTSlLVKR.,.., ....,.,. .,^AHnrhed  to  ITniUd  StatM  StMmer  Xitntmksi  f^m^ 

BttsjxHis  G.  Pebbt lAUaeh*d  Ut  the  (TttiUd  SlaUt Mk^mtr  JPklh*  (gtmm^ 

Joaiu'H  RoDOBiw k»..... I    Un^ttr>} 


as^m 
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MattJit»i;,  CUarUn  Edward.*.... 
Mflilif w«.  CUrene«  IlvrLwri.... 
Mlltitr,  CUrf^noo  AinxAtiiWr  .... 

lltoff,  Lm  l>«i|?bt 

SAiuplr.  Wliirti'tft  tknH  /........ 

Siuiih  AlUirl  KilwaH..  »•.,,. 
Suhl.  Albert  WmUm 

W»«vt-n  WimBm  iHxan , 

IVoud,  Jmm'jjU  L%»n)eil ,, 

VfrnifK  Arthur  T«iin»tt  ....... 

vlTorlliinfrtoo,  John  L««idi 

Toans.  AllMriOftbom 


kUET-ENOIKEERS — RELATIVE   »  rAKUIKO. 
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CADET-KXGINEERS?. 


"tin  AagnniiiJi 

^ ..-. 

iofd   ... 

|tf  J^iiiia 

If  Klchniond > 

ir«£dwlu 

•  Baaofir   ..<•«..,•••., 

^k  BtiilAud 

^in ^......^ 

|lU»m  tt^ory  — .»», 
PmsI^I  Dtsmiuti^i. .... 

IJEpCrQaUvo..... .,.«,. 

Audrew. , 

EW - 
»*!«>«' 

fn«B  Btimb&m. 

irb«rt  Pmnker  ^ 

[>«WiU  Clititoa 

^CUj    ,.- 

|ir.  01  Ivor  RUckbani 
Iaw  tiiaut .......... 

i»R*bett 

liitir  W*Uaofi 

^Utittru  Tuwtmcjtid.... 

Il^m  Wilmot 

fuy  M«utii»l .......... 

|#eilfjD  l^^rfkc 


6ute. 


UAr^laud  ........ 

PcnnsylvAaiA...^ 

Hnw  Vnrk 

UMiJi«ljut«U«  ,.. 
iSiasuMih  (t«ott« . . . 

auio,.... 

Ohio 

FeanftrlrAiilift  — 

N«nr  JrtriMB^^ 

Inillitna 

X«w  York. 

Virglntu 

Mtr^Uttd 

Nfiw  York  .....*. 

IToir  York ....... 

lllchi|i«D  .^... 
Conuecllcnt  «.^t-^ 
H«««icliu«Htt..* 

IftrjliUMi- 

lUlnula 

Peati«y1vattia.... 

Kew  York. 

Hiohlg^an    -. ..... 

MjuwicbuaotU . . . 
Nttw  York  ..-.-.. 
PflUnn^llTMlU.... 

Illlnoi*. 

Ylrgliii*-. 


DjiIvi  of  jid- 


Sept  n. 
Sept  i:J. 
Hppt.  13, 
Se|»t  li 
S<ipt  XJ, 
SppLLl, 

s..,.t  13. 

...  i,..  13, 
^pt  t:i, 
R»fp:.  la, 
Sept.  t:i, 
8«pt  13. 

Hwpt  tJ, 
Sopt  13, 

ftvpt  i:i. 

Sopt  13, 
SKpt  13. 
i^pt  t% 
89pt  M. 
SepL  15, 
Sept  13, 
Sept  13, 
Sept  13, 

Svptia. 


1076 

ism 

I8T7 

i^fi 
mi 
i«rj 

i-<n 
nm 

l§7T 

lan 

IB^Q 
l«77 
IcT? 
IBVt 
lUTt 
IMTt 
l^TT 
IdTT 

im 

I8T5 
l€7T 

i^rn 

1-177 


• 

Afft  m  date  of 

AdmlAiiou. 

■| 

I 

19 

u 

» 

IS 

19 

10 

IT 

19 

19 

10 

U 

m 

u 

19 

ii» 

10 

n 

17 

IT 

10 

11 

td 

m 

10 

10 

i: 

10 

19 

SO 

do 

IT 

11 

t* 

19 

ill 

III 


4^" 


14 
tM 

94 
» 
10 
If 

a 

8S 

9 

91 

U3 

19 

0 

6 

7 

11 

95 

911 

5 

1 

10 

91 

I 

4 

16 

17 

13 


SUlfUARY. 

Oo#o«w  I,  Km, 

CADET  MiiiAii  rmni. 
30 Bi«iiili«r«k 

.....•».«•...««..•.•.«.«»»»...•...........•     U  Uinni^tf^ttt. 

....i.«.4 •««•.»«........ .........     Tt  mcimbiini. 

no  Bktinbrni. 

971 

.,. 14  mvnuh^nt. 

,. -. -.  94  moiitlwriL 

-...--. 21  tnerolifinu 

- 30  fnfiiubcTv* 

^Hl^ ' »• 

Pr9iD  Hi*  RTipln»  of  .iMjmv  Mn  fmttirel  fir  tattrurtifin  nnA^t  ft  r«soitil\(Mi  of  \li«  % Afelb^  toA 


tAL    RIFLE-MATCH 

HKTI/^nCKN  MRSII11?ltB  or  Tim  GKADUATIKC}  CLASS,  JVS^  lO-tO,  I^^. 


^ • 

•         \      v 

•  •    \   \ 


Target  showing  score  of  II,  M.  Witz-h 


TERMS  or  THJt  MATCH, 


TnrjTct,  fhiit  adopted  by  theNntioual  Riflo 

AHfi4>cintion  of  1^75. 

Kilt**,  Reuiiiigton  Navy, 


Posifion,  that  of  a  Hkirmiftlier  fjHuf  i 

Nil  111  I  Kit  (»f  ftl^itM,  7. 
Poestble  ftcore,  U&, 


Name. 

1. 

6 
» 

3. 

4. 

S. 

^ 

7. 

.^ 

R  M.  WirntO 

ft 
& 
ft 
i 

a 

Ml 

W,  G.  David 

n\ 

P.  I.  \\>iH  b 

mm  f 

3]  1 

A.  W.  Dudd 

W,  L  Burdiek 

M 
31 

TotJil 

i<i;t 

fc 

Clati  Mcore. 


KofiiHer  of  poInU  made  i>y  clas*,  45  mem1>erji 
Avemge  sc  re ....*.  *•*--.  -*..-- 


Nfiiub«r  ofpomUi  referred  to  tarjuot  in  nse  in  lf?7Ci.. 
Avi'mge  score  ns'erred  to  target  in  U90  in  1970 


SUMMER-CKUISE,  18TT. 


UFFICEIiS  AND  CADET -MIDSHIPMEN 
ATtAQnm>  TO  Tim 

fNlTED  STATES  PRACTICE-SHIP  CONSTELLATION. 


rCf»timmndcr  EUWARD  TKUICY,  Commandinfj, 
LLieut^'tiant-ComniRmkT  C*  V.  GRIDLKV.  Executtvi  Officer, 

LieutenautroiJimfinder  C*  W..KENNKDV,  Navigator* 
I'LlciiUuiUit  S.  IlUBJiARD,  Seitioi'  mtkh-Offietr, 

Lieiiteuarit  C.  C.  COKNWELL,  tFaich'Ojnci^r. 

jl»ieiitMmtit  C,  a.  BOWMAN,  irotrh-dgicer, 
[LiifntLmaiH  A.  l\  NA/.RO,  irakh-OJfivtr. 
lUMter  W.  P.  CLASOX,  frafch-O^ktr. 
lYtxBtgti  T.  B.  HOWARD,  trnUhOffitrr, 
IEii'»i>fii  A.  A.  MICHKLSON,  IVatch-Offierr. 
JSnri;^oo»  W,  J.  SIMON* 
|A»9i«tniit  Siirj^eoa,  GEORGE  ARTHUR. 
IFaymasttifr,  A.  H.  KENNV, 

:i»apUin,  ROBERT  HUDSON, 

3<>AtmnruMi,  A,  MILNE. 

Juirii^r,  ROBERT  SOMMERS. 

^Irrk  to^Ctmiitiaiictant  of  CiKlels,  C.  M.  McLEOD, 
lr«i>ina.<>ter'H  Clerk,  JAME8  Mi  (JREGUR* 


CAI»E  t-MlIi»llIPMEN. 


\C.  Aliiiy. 
,  N-  At  wator, 
Jl-  Bil.li. 
,  F.  B.  Bitltllu. 

\  E.  Crnvcn* 
^  C.  Dcfit. 
i  B.  Eillmoro. 


» Ack«miAti. 
H  AIi:«T. 
^  li.  Ai^Liujoro 
•  B^BAiloy. 


J,  H.  OllftltlOTK 

J.  H.  Hutlicrlrii:toii, 
J.  H.  L,  Holc(>ttiU«. 
H.  H.  Hix»kis 
R»  M,  Hntflu^ 
[f.  M.  V.  Hiis*e. 
H.  KiniriirIL 
IL  ?<.  Kimpp. 
J.  J.  Kunpp. 


FSrut  tltam  (36), 

E.  LloyJ,  jr. 
a  S.  MtCUiu. 
J*  E.  MeDatiut'H. 
G.  P.  Ormsbf . 
J.  G,  Qninby. 
T.  S.  KiMl^rn. 
W.  L.  Rtiilj^cw. 
A.  <l,  R*i^«rs. 
T.  \\\  Ryaa. 


J.  L  PnrcL-ll, 

TAm/c/rw  (61). 

J.  D^  Borttucloti.  E.  D.  Bronoer. 

R  W.  H*>wiU>n.  J.  8.  BM»wn. 

F,  R*  Bi'fitnarJ.  8jirmu*l  Bryan. 

K  Brtuhy.  IL  H.  Bullitt. 


X  H.  Sbrploy^ 
It  C.  Snjith. 
n*  Sparhuwk, 
F.  J.  J?pragne. 
O.  H.  8r.ifcm>ra. 
W.  L.  Tt>aii. 

w^  p,  whito. 

A.  N.  WtKMl. 
R*  K.  Wriijbt, 


C.  CfthAniw* 
L,  J.  Cla.rk. 


ii.  L.  Oillmtiu. 
J.  C.  Uiake. 

L.  Dtmciiu. 
W.  H.  Kiiier«ot). 
M,  K*  Eyre. 
H.  L*  FillfUitiwn. 
H.  M.  Fiub  y. 
G.  R.  Kn*ncb. 
Jiiiiii*»Oru>\ 


H.  C,  nninea. 
P.  D.  HMkell. 
P.  W.  Huuni^An. 
A.  R.  Hnwxe. 
V\  A.  llant'oou* 
E,  K*  Lie^Kir. 
h.  Levii*ee, 
A.  N»  May«?r. 
».  Morgan. 
\V,a  l\5Iuir. 
J,  B.  M«rrrt}\ 
E.  W.  Nash. 


A.  P.  Ntbldok. 
1-.  S.  Nartoa. 
T.  A.  I*.irk«. 
C.  M.  Perkins. 
iLPhelpd. 
W,  O.  Rtcliardjioo. 
H.  RwluiJitt* 
J,  IL  Kobrbaebff. 
W*  K.  Snffora. 
R,  IL  Sooti. 
\\\  S.  Sims. 
E.  Siru{iiM>u. 


F.  Swift 
W.  Tnixtuo. 

F,  R.  WbIL 
J,  8.  Wi»tU*ni, 

T.  Worthiii^totL 

J.  F.  Liilir. 
£.  B.  Webtt«r. 


TUe  Cunstellatlou  fiallvd  from  Annnpolis  Roiids.  Juno  *2<1,  for  BuzjB»rd*i»  B«j, 
ftt  Ni'UF  Bffironl,  Mtt«s. :  from  them!*?  to  tUt*  tmvy-yurd,  Kew  York;  retaniing, 
nt  Kcwptirt,  R.  L,  ADti  Norfolk^  \a.,  uml  arri%'cd  at  ttia  Xuvzil  Acjideiny  ^ptetnbiT 


UNITED  STATES  IMlACTICE-SniP  MAVFLOWEH. 


Comtimuder  W.  T*  SAMPSON»  Ct^nmnnding, 

LieutL'iiaut  I>.  KKN NEDW 

Lieutenaut  T.  B.  M.  MA80N\ 

VanHvd  Assistant  Eujriiiccr  L.  W,  ROBINSON. 

PiiJ-tit'd  AtMiistaut  EogiiH'er  C,  W.  RAK, 

AasJstttUt  Surgeon  A.  A^  AUSTIN. 


F.  W,  BirtkUt 
t\  C.  BelR. 

G.  ».  Bull. 
G.  E.  Burd, 


W.  H.  AUderdice. 
C.  E.  Beldeo, 
W.  F.  Duraud. 
II.  HaU. 

W.  F.  C.  Haaaoiu 
C.  A.  KiDg. 


C  ADKT-ESOl  N  EKR8. 

First  clan  {14), 
^L  E,  Cooley. 


H.  Gage. 
J.  L.  Gow. 
R.  b.GiimD. 


J.  N.  HullU. 
H.  K.  I  vers. 
G.  W.  McEtixjf. 
l\  J.  ScbolL 


Tfciri/  cla89. 


r.  \\\  Kitikaid. 
\y.  Lang. 
F.  M,  Lille  bridge. 
C.  E.  Manoiog. 
C.  H.  Mat  lie  wa, 
C.  A.  Miller, 


L.  D.  Miner. 
A.  Nichols. 
W.  S.  Samplft* 
A,  E,  Smith. 
A.  \\\  StJiliL 
W.  a  Weaver. 


H.  W,  S|M 

a  u  wigM 

J.  R.  Wllm^. 


J.  L-  WooiL 
A.  T,  Woodik. 
J.  L,  Worthioi 
A*  O.  VoQDg. 


The  Mayflow4?r  left  her  anchorage  Jane  itd^  and  iicoompanic»d  tbeCk>Oil«||»tiMi  to  I 
|>roew4»ed  thence  to  W  ilmington,  DeL,  Cheater  iind  Pbiladelpftla,  Pn,^  unrj*i 
BrwklyD,  Cold  HfiHnga,  Newburgb,  and  Wt»i  Point,  N.  Y.;  rettiriiSng  totuabcd  at ! 
|>ort  tt>ri»edo  station  and  Pruvtdtmoe,  R,  I.,  mailed  thence  for  the  Cbciiiiti«ftk#t  I 
at  Norfolk,  and  arrived  at  the  Naval  Academy  Seprember  1*2,  Ir^?. 


rriCIENTS. 
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T  applied  ii»  thr  final  nt^n'o^M  (m  i*acA  branch  in  preptthng  ihv  m€tit* 
ro(U. 

CAOET-MTDSHIPMEN. 


Sa!<)(«L 


J 

M 


N«riil  Cou»tmotioo 

K«vfll  TMtic« «,.«^....t.. ...1 

OnljiiiDco  ItintTiiPtloiii •.....*... 

loiuttUy  'Vmrtkm  .*.......,... •#, 

OHoAfien  Ami  AnDor. 

AU«bra  and  Geonietry^. ...,*•. *.••••., 

TrfffoiMiiietry«  Anm\yii^  GmtmtUrf 

m4  DMsHjyUrt*  OietfiqietO'   -  —  •••• 

HUrf  &>  Eb  i^sm »...,^  ».•  • 

i>i»tii'i*Rl  AntrowMijr, ,..•.»•««••*•«••« 

>'ivii  Mi4  Sorvtfjrtog. •« 

«  «tid  C3NiMl#«f|r '••-••••«••••  ^ 

EliiO/lfittf. ...... ...««...,«,.,.p,,. . 

Ul^  Mi4  Hut 


u 


N 


li 


If 


11 


li 


tdn 


[  % 


•.».l       ^ 


i*J4Ti  T*fc 


p«ya0LBv. 


«M*Cill»r  - 


I     S  I 


4  I  ,„ 
3 


;it 


•TICIENTS. 


Tulh  ijf  cocffid€>ih  h  be  ojfpUtd  to  iki  final  attsvge9  *«  tach  6ntfici,  Jh^ — CcuDtli 


CADET-EXGIKEERS. 


Deptt'^o'^ti^ 


Eocititeef  fBg . 


Silt vi»>'tng  .«..,. i 

Fb  jvtc*  tad  Cbealatry  ...  J 
Ufchftnfei    and    Ap|»tt«d   t 


•••■■••  I 


Muth^tiiAlto., 


KiiKlUh  atndtc^  filiter^, 
and  lAm  ** ,.... 


iludrm  LaaguMgiem  . 


Itailmam  for  emeh  jtmt 

liwlnctioo  ftjr  eacli  detuerlt . 


Naval  Con*tnifltlioii 

Algrbfa  aud  Gt-amHr^*  ...,.,,„, 

Trifionnirw»tni',  Analjtical  Oconi«t77« 

mud  D«acriptive  OeomettT* 

M«^cliaDkal  tirawtitjc , 

Fmbti^alidtt  of  ^aehuirry...* 
Dr'^lsiilifff  of  Machinery »«..«, 
Karitie  Kn|jiu«« ,., 

Gimerml  Aatmaoni^ ^r,,— 

Phyflca  and  Cbemiatry «•< 

KlfcUkUy, - 

Usbt  Afid  U»al.. .....*... 

PliyAlcal  M«aaisreneDta 

Mi't'Uiuiita  Aird  .A|ipliod  Malli«n>aiiQa, 

McH^tianlca  , 

BdicIUU  juiU  liUtory 

RltUiry  uid  Kh€lort« .•...^.•« 

Com ]XJ«il lion  « «...*,. •*.•« 

Public  Uw. 

Freneli 

SpanUti .* 


CorOeCMl*. 

'j 

JB 

i 

iiU 

1 1? 

1  ! 

l_ 

i 

'!  'j 


4 


^^^ 


RESIGNATIONS   AND    DISMISSALS.  29 

Caaet-MidHliipman  F.  L.  Berkeley S'pt.28,1877 

Ca<let-MidHhi{>man  Washiii;;tou  Irving Sept.  28,  lb77 

Cuilet-MiaHhipman  J.  P.  Porter Sept.  28, 1877 

C»ilet-Mia»liipman  J.  T.Wallace Sept.  28,1877 

Cadet-Midshipman  B.  H.Williamson Sep^28, 1877 

Cadtit-MidHhipmau  M.  M.  Reamer •• Sept.  28, 1>^7 

Ca<1et-Mid8hipman  John  Taylor Sept.  28, 1877 

Cadot-Eugineer  F.  L.  Bartholow Sept.  28, 1877 

Cadet  Engineer  T.  J.  Ilogan '. Sept.  28, 1877 

Cadet-Engineer  W.  S.  Smith Sept.  2S,  1877 

\  Ke-instated  and  since  deceased. 

ACCEPTANCE  OF  KESIOXATION  KKVOKED. 

Cadet  Midttbiproan  Leonidas  Levisee ' Dec.  14, 1876 
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SUMMER-CRUISE,  1877. 


OFFICERS  AND  CADET-MIDSHIPMEN' 

ATTACHED  TO  THK 

UNITED  STATES  PRACTICE-SHIP  CONSTELLATION. 


Commander  EDWARD  TERRY,  Commanding, 

Lieatenant-Commander  C.  V.  GRIDLEY,  Executive  Officer, 

LientenaDt-Commaoder  C.  W.. KENNEDY,  Navigator, 

Lieutenant  8.  HUBBARD,  Senior  iVatch-Offi^-, 

Lieutenant  C.  C.  CORN  WELL,  Watch-Officer. 

Lieutenant  J.  F.  MEIGS,  IVatch-Officer. 

Lieutenant  C.  G.  BOWMAN,  Wntvh-Officer, 

Lieutenant  A.  P.  NAZRO,  Watch-Officer. 

Master  W.  P.  CLASON,  Watch-Officer, 

Ensign  T.  B.  HOWARD,  Watch- Officer, 

Ensign  A.  A.  MICIIKLSON,   Watch-Officer. 

Surgeon,  W.  J.  SIMON. 

Assistant  SiirgeoD,  GEORGE  ARTHUR. 

Paymaster,  A.  S.  KENNY. 

Chaplain,  ROBERT  HUDSON. 

Boatswain,  A.  MILNE. 

Gunner,  ROBERT  SOMMERS. 

Clerk  to^Comniandant  of  Ca<lets,  C.  M.  McLEOD. 

Paymasters  Clerk,  JAMES  McGHKCiOR. 

CAI)KT-M  IDSII I PMEN. 


Fi 

rbt 

ctafis  (:?G). 

A.  C.  Alnjy. 

J.  H.  Gleiinon. 

E.  Lloyd,  Jr. 

J.  H.Sbiplcy. 

C-  N.  At  water. 

J.  H.  IIerlHirin;r 

ton 

.      C.  S.  McClain. 

R.  C.  Smith. 

P.  B.  Bibb. 

J.  ir.  L.  Holcoin 

be. 

J.  E.  McDonnell. 

G.  Sparbawk. 

8.  F.  B.  Biddhi. 

H.  11.  Hooke. 

G.  P.  Ormsby. 

F.  J.  Spraj^ne. 

W.  C.  Cauticld. 

K.  M.  IIiiirhoH. 

J.  G.  giiinby. 

G.  H.  Statr.nd. 

O.  R.  Clark. 

H.  M.  r.  lliisv. 

T.  S.  Rod^rers. 

W.  L.  Todd. 

J.  E.  Craven. 

H.  Kimmtl!. 

W.  L.  Rod;L,rers. 

W.  P.  White. 

B  C.  Dent. 

H.  .S.  Kiiapi). 

A.  G.  Holers. 

A.  N.  Wood. 

J.  H.  Fillmore. 

J.  J.  Kuapp. 

T.  W.  K'yan. 

R.  K.  Wright. 

J 

L 

Purcell. 

Tl, 

ird  class  (Gl). 

A  Ackerman. 

J.  B.  B.*rna<l()u. 

E.  D.  Bronner. 

C.  Cabanis. 

P.  R  Alger. 

F.  W.  Howdon. 

J.  S.  Brown. 

L.  J.  Clark. 

H.  B.  Asbmoro 

F.  R.  Bniinanl. 

Siifnnel  Bryan. 

P.  B.  Cooke. 

^,  B.  BiAilcy. 

E.  Brluley. 

11.  H.  Bullitt. 

'i\  G.  Dewft^* 

SUMMEB    CRt 


Tfi trd  €la99  —  Con ti n tied . 


•  DirkHOD. 

a.  L.  Dilimau, 
J.  C.  Drake. 
H.  G.  Dresel. 
L.  Duncan. 

M.  K.  Eyre. 
Ut  L.  Filk^browu. 
H,  JVL  Fiuley. 
(a.  R.  Freiicb. 
JiiiiieuGnvy. 
F.  J.  Haeseler. 


H.  C,  Haines. 
P.  D.  Haskell. 
P,  W.  Hotuij^an. 
A.  R,  Huvvjie. 
F,  A.  HantooD, 
E.  F.  Lieper. 
L,  Levi  see. 
A.  N.  Mayer. 
S.  Morgan. 
W.  C.  P.  Muir. 
J.  B.  Murray, 
E.  W,  Nash. 


A,  P.  NiblHck. 
L.  S.  NortoQ. 
T.  A.  Pjirke. 
C.  M.  P«rkiad, 
H.  Phelps. 
W.  G.  Richiirdsoru 
H.  Rodman. 
J,  H.  Rohrbacher. 
W.  E.  SalTord, 
R.  H.  Huolt. 
\V.  S.  Sima. 
E.  Simpson. 


1  ,  .>%vHt. 
W,  TrtixCitD. 
L,  S,  Van  Vnt 
Z.  B.  Vance. 

F.  R.  WaH, 
J.  S-  Watt«rs, 

G.  E.  Weat. 
\V.H.\Voireroberi;«r, 

T.  WorThiii};io[i, 

J.  F.  LiiUy. 
E,  B.  Wi?b8tcr. 


The  CtiMstellation  sailed  from  Aonapolia  Roads,  Jnoo  26,  for  Buzzard^!»  B*/,  toiiiiTi««l 
at  Ni^w  Bedfor<]|  Maiis. :  from  thtncu  to  the  navy-yurd,  New  York;  returning;,  Um-  h^l 
at  Newport,  R,  I.,  and  Norfolk,  Ya.,  uud  arrived  at  the  Naval  Acadetnjr  September  i:i, 
le77. 


UNITED  STATES  PEACTICE-SHIP  MAYFLOWER 


Commauder  VV.T,  SAMPSON,  Commmiding. 

LieiUt-naut  D.  KENNEDY. 

Lieutenant  T.  B.  M.  MASON. 

Pasaed  Assistant  Engineer  L.  W.  ROBINSON. 

Piii^sed  As^istanl  En^^iiieer  C.  W,  RAE. 

Assistant  Surgeon  A.  A.  AUSTIN, 


f.  liartlett. 

F.  C.  Beig. 

G.  H,  Bull 
G.  E.  B^ird. 


W.  H.  AUderdice. 
C.  E,  Belden. 
W.  F.  Durand. 
H.  Hall. 

W.  F.  C«  Hasson, 
C  A.  King. 


CAPKT-KKGINEEItS, 

Firsi  da89  (14}i 
M.  E.  Cooley.  J.  N.  HolHa, 

H.  Gage,  H.  K.  Ivere, 

J.  L.  Gow.  G,  W,  M^iElroy. 

R.  S.Giifflu.  F.  J.  Scbell* 


Third  6h«9, 


T,  \\\  Kiuknid. 

F*  M.  Lilltjljrklj^e. 
C  E.  Manning. 
C.  H,  Mathews. 
C,  A.  MiDer. 


L.  D,  Miner. 
A«  Nichols^ 
W.  S.Sam  pK 
A.  E.  Smith. 
A.  W.  StaLI, 
W.  D.  Weaver. 


U.  W.  Spangler. 
C,  U  VViKht. 
J.  R.  Wiltner. 


J.  L.  WootL 
A.  T,  Woodft. 
J.  L  Worthiiif^toii. 
A.  a  Yoan^. 


Tho  Mayllower  left  hor  anchorage  Juno  26,  and  accompanied  the  Constellation  to  jh^a; 
prnceedud  Uieuco  to  Wihiiiugtou,  Del.,  Chester  and  Philadelphia^  Pa.,  n<ivy^yiird» 
Brooklyn,  Cohl  Springs,  Newbiirgh,  nnd  West  Point,  N.  Y.;  rdtnruiag  toucUinl  at  NifW- 
port  torpedo  station  aud  Providence,  R.  L,  sailed  thence  for  the  Chesaii45Ak«,  looobml 
at  Norfolk^  and  arrived  at  the  Naval  Academy  September  12,  lt^7. 


tt^Hir  **j    r-ovm  •tt'nf:^  t>»  he  applied  Ui  ihc  final  nver^itfei  in  eack  branch  in  prepnnnj  itu  mcni- 
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MERIT-ROLLS  FOR  1S7C-7 


Merit-nills,  made  out  yearly  for  each  cIqsb,  show  the  proficiency  of  the  Cadets  in  each 
branch  of  Ktiidy.  The  numbers  ^iveu  in  the  preceding  tabl>^,  Hhowinj;  tiie  relative 
^'eight  cf  the  different  branches,  are  used  as  coefticients;  the  final  mark  in  each 
branch  (on  a  scale  of  4)  being  multiplied  by  the  number  assigned  to  that  branch.  The 
•QDi  of  the  products,  after  making  deductions  for  conduct,  is  the  final  mark  of  the 
Cadet  fur  the  year. 

Ill  the  case  of  Cadets  who  take  an  elective  conrse  in  any  branch,  the  final  nmrk  in 
^bat  branch  is  determined  by  adding  to  the  final  mark  received  in  the  re(]uire<l  coarse 
'^ne-tifth  of  the  a  uount  by  which  the  final  mark  in  the  elective  course  exceeds  2.50. 

In  the  graduating  merit-roll,  the  final  mark  for  the  course  is  determined  by  the  sum 
*^*  the  four  yearly  marks. 

"Cadets  who  attain  85  per  cent,  of  the  multiple  in  any  year  shall  be  distinguished 
**y  a  star  aflixed  to  their  names  on  the  merit-rolls."— (Kegula:ions  U.  fc>.  Naval  Acad- 
^uiy,  $  1.50.) 

Cadets  whose  names  are  marked  thus  (t)  were  found  deficient,  but  were  allowed  to 
Continue  in  their  classes  on  c  edition  of  passing  at  a  re-examination. 

Tho^e  marked  thus  (t)  were  found  deficient,  and  turned  back,  tu  recommence  the 
^tndies  «)f  their  resj^ective  classes. 

Those  marked  thus  {^)  were  f«)und  deficient,  aud  recommended  to  be  dropped. 

a  denotes  absence  from  examination. 
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CADET-MIDSH IPMEN. 

Deficient  nectiong  of/otti'tk  clau  (34)  mfm/irra. 


Ttifi  foHowinf;  Ciidets,  Lariu^^  been  tiimeil  biiak  at.  tli«  mm 
have  no  relative  poditiaii  with  tbo  membem  of  tho  fourth  dai»: 


J-:MII1lliil 


t  Andrews^  IL  B* 

I  Blow.  G,P, 
^  Cu4»ki%  A,  .S, 
f  Conneiw,  I).  C.  6* 
t  Ci  ttiff.  B.  H. 
t  Drnt,  fci,vdn«3r  H. 
t  Di-til,  E.  I*. 
t  l>oiHii»  C.  A, 
t  Einm«?t,  W.  L. 
Kor9bi>w,  R.  P, 
t  Fwitcr.  B.  W. 


i  Gnrknd,  J.  S. 

t  George,  C  P. 

i  llihius,  R  P. 

t  Llridaey.  J.  H. 

I  Maboiicy,  J.  E. 

t  Mwtthew^  T.  U. 

t  Mint^r,  J,  R, 

J  pHrstm**,  A.  C» 

J  Palter»(»(i,8.  A.  W. 

♦  Heiitiier,  M.  M« 

i  Kotirison,  W,  M. 


r  Till)  Ittr,  Jubo,  jn 
^  ThatcbiT,  a.  W. 
^  Wbiliirhl,  J.»; 
^  Wbitw*»1l,  H.  I 

t  Wiliiiitt4iici,E.tl. 

♦   WU^ui^  H.  B. 


MERIT-ROLLS,    JUXE,    1877. 
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CANDIDATES. 


p0et?il  iif  orio  of  tlio  medical  offlcera  of  the  Niivul  Acs«det«y»  &u4  two  Oihet 
eers  to  bt*  lic^ij^niited  by  flu?  Secretary  of  the  KttVy* 

VIIK  Any  quc  of  lli«  fuUowing  couUitiotiB  wilt  be  nufflcieat  (o  emnms  ili« 
a  cniMlidnte : 

Gn*atly»ri*tiinl«»d  tloi'etopiuent  j 

Feeble  coii^tUtitioD,  iuherifcd  or  acqnlrml  l 

rermgriiniil>-iin|i:iir6d  i^Hueral  htinltU ; 

l>ocidi<t  cAeliuxiflt  dlatUt^fiif*^  or  luedii^jkosiiian  ; 

Cb runic  df^iratM*,  or  re6tilt<i  of  tojuries  duflflcieut  to  permanently  iii»pa}r  cfBd 
fincb 


W t" ak  or  d  i » jrderiHl  i  n  tellect ; 

ICi>ilt?iwy,  or  otber  coovnUions  witliin  five  yenm; 

Iiiipiiire<l  virion,  or  rhrouto  dtseoso  of  tb&  orgntiA  of  vitifofi ; 

Great  di}llne.*«ji  of  lif^anug,  or  cbrunie  difteane  of  tbe  earn; 

Chronic  nasal  catarrh,  oxf^oa,  (lolypi,  or  i^rvjit  cuiargumeat  of  ibe  tiio^tU; 

Mitrkt'd  iin[mdimt'nt  of  »]j4M*ch. 

])c!ctdcd  iudivutiuMH  of  lialuHly  t4)  pulmoniiry  diaeiMio ; 

Chronic  cardiac  at^VctMJUs; 

Hi^rnlft,  or  rut^ntioo  of  ttate*  In  iit|ralna!  c«rity ; 

8»ircoeele,  hydrocele,  iitrtctiire,  liatula,  or  h«»morrboidti ; 

Lfil^  varieone  vrinw  of  lower  lriii1}«i  Bcroltitn,  or  cord  ; 

Cbroulc  uleertg^;  cn(aM«*otia  and  communieAblis  diHea*»e«; 

Unnatural  curvntiir<!i  of  the  sptae^  UirticoJU?»t  or  olh«^r  deformity  j 

reninment  diMnbility  of  either  of  th**  extrerniiiea  or  arttculationa  from  tnf  Ci 

Attention  will  alHO  W  paid  to  the  ^tntnro  of  the  caiididat«;  and  no  oti«  wm\ 
nuder  f«i£e  for  liii!»  ago  witi  b«  received  into  the  Acailciuy.     In  eaA(7  of  doi}l«l 
phynicnl  eondition  of  the  caudidatt^,  any  marked  deviiitiou  ffocn  the  iiaiiiil  aUiidJ 
height  will  add  txistterialty  to  the  considcriitiou  for  rrjectioa.     Five  fbet  vriU  1 
raiuimnrn  heigbt  for  the  candidate,  ' ! 

Thtt  board  m\l  exerci$*e  a  proper di»crotton  in  the  appliealion  i»f  tlm nhnrmmai 
to  each  cutM*,  rejecting  no  eandidate  who  is  likely  Ui  he  efficient  In  ihm  tifrTM 
admitting  no  one  who  m  1  kcty  to  prove  physically  inelllcic»ii|.  Ko  coiidklAUQ 
liy  the  bosird  will  he  alloweil  a  re-exaiuin^^ti  jo. 

IX,  Tlie  eniulidati-H  must  paiis  a  ttatmlaeiory  exam iiial ion  before  th«  Aotdemk 
in  reading,  writing,  Mpelling,  arithiuetici  geography,  and  Ko^tiHh  gratntDkr, 

X.  Ail  the  eKamtnatious,  ei^cept  in  re;uiing4  wilt  be  wrltleu.  C«ii4lil*t«a 
below  the  standard  will  receive  a  aeoond  and  linal  examinatiou  iu  the  aul^^f^la  nf 
they  fail.  DeHcieney  in  any  one  of  the  aubjixito  nt  tbe  aeootid  eaLmniituUion  «i 
sufficient  to  insnre  rejection, 

\I.  *  Garni  id  a  tea  rejected  at  Biieh  exaiDinationa  shall  not  bare  the  ptiritqte  nl 
otJjer  exaniinatioti  for  aduiici^ion  to  the  aatiie  chuis  unless  recommended  by  tbsl 
of  Ejauiincm,^— (iJep.  Siat,  ^  1515.) 

GENERAL  CHAItJkCTEA  OP  TtIK  qrK8TIOX9* 

XII.  ARnfiMRnc. — Xotation  and  nHmeraiiifn, — The  eaudid»t4i  fa  r»qillfvd4 
iu  (ignres  any  whole  number,  decimal,  or  mixed  uiimlier;  to  write  la  w<itA%i 
DtimtKjr;  and  to  explain  the  Roman  and  Arabic  Ay«tema  of  tiotifelioo* 

Pepominafe  nHmbers. — The  tables  of  money,  weight*,  and  fn(>aBnrr«  In  ^ — "■" 
including  KngliMh  money;  addition,  anbtraiaion,  multiplication^  and 
nominate  nimSere;  the  relation  existing  between  the  troy  and  a^'oiruftjw:*!*  j 
uninbcr  of  cubic  inches  in  a  gallon;    reduction  of  dift'erencea  of  longltiid*  1#  I 
f^fpikvalents  in  time,  and  nee  rer«a. 

/raclJ4;ii«.-'The  caodidate  muat  be  familiar  nitb  all  the  proceitQf  of  t 
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^^^^^^"                                DfficicHt  sections  q/foHrth  elass  {M)  membtn. 

^1             The  following  Cadeta,  liavinjc  t^^eea  turnt^  back  at  tb 

B  aemi- 

anuanl  exattiiitatioBr 

^H         have  no  relative  poaitiou  with  the  memliers  of  thts  Ibttrth  < 

staant 

H          \  Andrews,  Ih  B. 

t  0»danfl»  J.  8. 

t  Rod 

[^etH,  0.  G, 

H          1  Bi^tlttiK'Hr,  O,  It 

t  Geor|?e,  C.  P. 

t  Ta^] 

or,  John,  jr. 

■          {  Blow.  G.  P. 

f  Huit.8,  K.P. 

^  Tliji 

cli^r,  H,  \V. 

H          ^  Cofikts  A.  S. 

t  LiiHlHLAy^  J.  H. 

^  ^Vhil«^lll,  j;g. 

H          $  Conness,  D.  C.  6. 

t  MaIioncy»  J,  E. 

$  WUilwHiaE, 

■         f  Ciuic:,  B.  H. 

t  MmtbewH,  T,  H.                 ' 

t  Will,  J.  i\ 

^M         t  Dt^nr,  Sydney  H. 

t  Miner,  J,  R. 

t  Wil 

ium«*m,  B.  fl. 

■         t  Deal,  E.  P. 

{  Pitrsons,  A.  C. 

1  Will 

iam^oii,  1>«  H. 

^M          t  Boyeu,  0.  A. 

t  Patft*i>soti,  8.  A.  W.             ' 

t  WiUim,  H.  B.                     1 

H          t  Emmet.  W.  L. 

t  R^famtr,  31.  M. 

$  Wih 

d,  J.  E. 

^M             Foi-sbew,  U.  P. 

t  Rotirisun,  \V.  M. 

t  Wri. 

iUt,  a  U.                  J 

■         i  Foatcr,  E,  W. 

1 

iDMISmOK   OF   CANDIDATES, 

nates  will  proeisre  for  their  comaion  nee— 

Dg-glaai  (liftlf-eoet) fO  Gil  '  Ooe  broom  (li^klf-oost) |D  It 

irftter-(>Ail  (hAlfcost) 49  I  Due  Uble-oover  (tialf-ooAt) m 


l»lo|^ bucket  (bftlf-coAt)  >.....«.        i^  \ 

Talal .-, ..---..  im  TO 

be  ariiolee  marked  *,  not  b«iag  required  to  cod  form  to  %  stftadard  |»attert],  maj  W 
gbt  lij  the  cadet  from  home;  bot  adl  ottier  articles  most  oonlbrm  to  tbe  regalo- 

■,  lind  tiiust,  therefore,  be  supplied  by  tbe  fttorekee{>er. 

Eat^h  Cadet-MidnbipioAD  niQst,  on  admiasioD.dt^postt  witb  lbs  paymaster  tbe  sum 
,  for  which  he  \riH  be  credited  on  the  books  of  that  officer,  t'O  Ije  ifxpt;rjded«  hy 

etiou  of  the  8uperiLit«Ddent,  in  the  parobase  of  text-books  and  other  autburized 

^clett,  he  Hi  dee  thii&e  eDUinerated  tu  the  prec«dtn|;  article. 

Lli  the  dcpijeitH  for  clothing  and  the  entmnce-deposit  of  $50  ntosl  be  made  before  ft 
ate  can  be  receif'sd  into  tbe  Academy* 

SinaCAJlY  OF  KXFENSBS. 

sit  for  clotbiug * ...,..,- |16£»  70 

«it  for  books.  Sec .-       50  00 


Total  deposit  feqnired 210  70 

>  talus  of  clothing  broQght  from  home  is  to  lie  deducted  from  thin  aiuoiint. 
«b  Cadet-Midshipman,  one  month  after  adm^is^Utn^  will  be  credited  with  the  amount 
ftii  actual  extietises  in  traveling  from  bis  home  to  tbe  Academy, 
n.  A  Cadet-Miduhipman  who  voluntarily  resigns  his  appointment  within  a  year  of 
m  time  of  his  admission  to  the  Acatlemy  will  be  reqnircd  to  refand  (he  amount  paid 
I  for  tmveliiiij-expenses* 

R.  W.  THOMPSON, 

Sifari(nr$  aj  the  X'ftjf. 
4 


REGULATIONS 

FOB  TBI 

APPOINTilENT  OF  CADET-ENGINEERS  IX  TilE  UNITED  STAl 

NAVY. 


L  Im  pitriiiiauco  of  Iaw^  npplicfitioaa  will  be  rfloelred  bj  the  Suvy  DeptirtnmtJ 
tbe  iipp4)ititiueDt  of  Cailut'Kti^itkiiiirii, 
XL  Tbe  a|»plicii4ioQ  i^  in  hv  jiitdre^^d  to  tbe  Secretary  of  (be  Nai'jt^  fknd  cmti  tie  i 
^by  tbe  cuoili<l(ite  or  by  any  iw'r«*r>ri  for  him,  iitid  bit  numo  will  be  plAoed  on  Uie 
er.    7^bo  reg:i«try  of  a  imTno,  hovrcver,  gives  no  Menrance  of  an  eppoltitiuftiil,  I 
preference  will  be  given  in  tbe  selection  to  priority  of  appticfbtion. 

III.  The  nfimber  of  appointinenU  wbieh  can  be  made  19  limited  by  Uw  Ui  li 
^flvee«M5b  year,    Tbe  cftodidate  niit^t  not  bo  te^is  than  itiitteeM  nor  motyi  tb«ii  t« 

^eiirs  of  11^**;  be  will  be  reiniiriHl  to  certify  on  honar  to  bt»  pretine  ajafi^,  to  tli«  Ac 
Hoard,  prfviniia  to  bi!9  examitiotioti,  and  tiu  one  will  be  exanitnod  whoitiovi*r  oc  1 
the  prescribiul  n^o.     Wa  cipplictitioti  ninut  be  accotnpanttsd  by  »iali»faetory  w 
rtoral  chamcter  and  health,  with  irifoniiation  regtinliug'datG  of  birth  and  edqc 
Fud vantages  hi thcrt^o  enjoyed.    Candidates  vvho  receive  fienitisiiion  will  pre»«iit  tb 
eelvf^  to  the  8ri[ierinti;nderit  of  the  Naval  Academy  on  the  r>tb  of  $opt«inber  fori 
JDAtion  a«  to  their  qiialiticationa  for  atlntij^rou. 

IV.  The  course  of  Htndy  will  comprise  fonr  aeademio  years,  with  two  a^ldltiootl  ] 
at  seiu    All  cadetM  who  Qiially  graduate  will  be  commisttioned  AiMintait  Ett|^i»fer«1 
the  Navy  aa  vaeaiiete^  occiin    The  pay  of  a  Cadet- Engineer  In  rhn  «iiiTiie  a«  ibai  ••(» 
Cadet -MidHhipniaii,  §r»()0  per  annum,  and  at  Piea  Ihe  H4me  a^  Mtihhipoiefi, 

V.  The  academic  examination  prm-iona  to  ap[n»inti»i**nt  wiU  l»*  compettt!irik,i 
be  on  tb«  following  HiibJMCtHt  Diiinely  :  Arithinetic;  alj;»»iira,  thn»n^b  r»q a atj «»•»«/ 1^ 
lirst  dt*giT^ ;   piano  gf^oniutry  ;    rudimentary  natural  phihjsKiphy;    reiMtiiif;; 
8[)olling;    Knglirih  grammar;    English  composition;  and  gf'ogrnpby.     Th 
will  aUo  be  rccinired  to  exhibit  a  fnir  de>rro<i  of  profteieuej  in  p*»neil-«kntrfi 
prf»duce  fiatisfactory  evidence  of  m  chanical  aptitnd<?*     Candidatet  wbo 
greate«?t  nkill  and  experience  in  the  iir^u^tii^al  kiiowh^dgo  of  iu.%ohtQery^  < 
ftoifii  hring  rtjua!,  shall  have  precijilonoe  for  admia«ion. 

The  othi^r  ri'«i  nisi  tea  and  coDditioiiii  are  the  same  as  those  fof  tbe 
Cadet>Mhli«blpmen< 


COURSE    OF    INSTRUCTION. 


DEPARTMENT  OF  SEAMANSHIP. 

CAJiSBiP.^ — DeacriptioD  of  all  kinds  of  rope,  and  iU  priMitical  mauipolAtioD  for 
i  on  shipboard ;  measaring  for  and  lilting  standing  and  running  rigging  i 
Hg,  Bparring,  and  rigging  ship ;  getting  on  board  and  ato^iug  a  vessel's  outfit; 
Eiog  a  ship's  company  ;  fittings  of  Imats ;  managoineut  of  boats  ander  all  circam* 
evolutions  of  Teasels  at  sea  and  in  harbor;  repair  of  spars  and  tigging  in 
»f  accident;  duties  of  officers  at  sea  and  in  port;  rates  of  the  road;  wind  and 

ET. 

isrf-^^. — Ltioe'a  SeamaoBbip,  with  lectures  and  iHQStrations  from  models. 

WTAI,  CONf?TJirCTrOK. 

ftf-ftcMitt. — Thearle'fl  Naval  Architecture  and  Wilson's  8hip*Bollding,  with  lectnrctt 
vated  by  models  and  drawings. 

WTAL  TACTICS/— Organisation,  fonuationa,  and   maDoeavring  of  a  fleet,  and«r 
Im  or  saiL 

j^i^ibf.— Mannal  of  Naval  Tactics  (Ward);  Stenm  Fleet  Taetics  (Parker);  United 
i  Naval  Signal-Book ;  Manual  of  Signals  (Myer). 
PuACTTCAi.  1SXKRCIS£8>  oonaistiDg  of — 

HAXiSiiip-DRiu^/— Exercises  on  shipboard  with  sails  and  spars, 
^Ai.  TACTICS.* — Exercises  in  boats  under  oars  and  under  liaiU. 
KALS^-^Exercises  in  the  use  of  signals  according  to  Myer's  Army  Signal  Code, 
iDstmctiou  In  boxiugi  gymnastics,  swimming,  and  dancing  is  in  charge  of  this 
EienL 

DEPABTMENT  OF  ORDNANCE  AND  GUNNERY. 

ICE  AKD  THBORY  OF  ovsifiRRW* —Practical  naval  gunnerjff  as  laid  down  in  the 

noe  and  Gnunery  Instructions  for  the  Uuitud  States  Navy.  * 

paration  of  gun-iron  from  crude  ore^  iiicliuling  the  deacrtptton  and  use  of  fnmacea. 

dure  of  w rough t-lroii,  steel,  iiuil  bnitizet    Fabrication  of  guns  of  all  desert p- 

Manufacture  of  guniiowder  and  fuseS|  luid  of  all  kinds  of  projectiles  and  fire- 


»ry  e/  ^ssNery,— Motion  of  projectiles  in  vacuo  and  in  the  atmosphere ;  initial 
aing,  and  final  velocities,  and  the  methods  of  detenuiniDg  their  values ;'  the  eflfeots 
itioos  of  charge,  windage^  and  weight  of  projectiles;  deviation  of  projectiles  i 
sveral  systems  of  pointing;  tntigeut-Bights  and  dt^termiuation  of  their  valaea  | 
ration  and  shock  of  projectiles;  anil  rt^coil  of  guuti, 

[-^ix^Jb. ^Cooke's  Naval  Ordnance  and  Gunnery;  Ordnatioe  InstructtonSj  United 
(Navy;  Gunnery  Instructions,  United  States  Navy. 
^ANTBY'  TACTICS.* — Organization  and  fiiruiatioi]  of  uqiiad,  company,  and  battalion; 
of  the  soldier;   company  and  battaliou  drill,  including  instructions  for  skir* 
» and  the  bayonet  exercise, 
^^oet^.— United  Statea  Infantry  Tjictics;  Wingato's  R  fle  Practice. 
PftAcncAL  KXBAOiaxdi  cunslHtitig  of— 
|PA«T»Y*Danx. 

ty>-ARTILLKKV  AKD  BOAT-noWtTZKR  KXKHCISK. 

^T  GUSA. — Exerciseaand  target-practice  on  board  the  United  States  s\i\^  %aXiV«bx^ . 

PRTaR' PRACTICE, 

^ciTiQ. — E:serci8e  with  smnU-swQTtH  and  broadsw  ords, 
*  Csdrt-U idsbipiL  eo  only. 
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DEPARTMENT  OF  MATHEMATICa 


AwiKiiRA.— Fundftmental  opefrationa ;   redaction  unci  convorvion  af  firiu*i1oDal 
Bnrd  qnant  tie4»;  involution  and  evolntion;  reductioa  and  »alatioa  df  f-qaayoQa  of  ^ 
lirHt  Aud  second  de^frecs;  the  summation  of  t}ent»;  the  nataro,  coufttructiofi,  ao^ 
of  tnif^rirhmfl  ;  the  th€\ory  of  equations. 

Gi^oMhTKY.— Plane  and  ciolid  ^enniotry;  the  RieQaaratton  of  surraccs  and  toAu 
|b<3  application  of  A1^c5hra  tii  i^eometry, 

THttrOxoMhriftr.— Autilyticut    luvt^^jtiji^ation  of  trt^onometrio    forniitlas^  aod 
application  to  all  the  oaaes  of  pliine  und  spherieal  tri|jonoaitMry ;  the  oomsiraotkil 
tiiic  of  trigouomctrio  tabled;  the  Holution  of  trif^onometrio  etiUatiooa; 
t4;ncs. 

Ax.iLYTrc4f.  atEOMKTRY.—  Et^uationa  of  the  ngrht  line,  plane^  and  coolo  nicttoiii;  i 
ciiMiion  ot  the  ^on Krai  e«]uatiuti  i>f  thi^  aiM^ond  degree  involving  two  or  thr«e^ 
detwrnii nation  of  loVi ;  pFiooipal  probIeoi«  relating  to  the  c;liQd«rr  0OQt>,  i 
sphcroidd. 

DiCHCRfniVK  GKosfRTRY. — The  j^Hiphic  illnstratioo  and  fiolutton  of  i»rr>bl^ —  "  -^^ 
geaujL-tiy,  and  the  application  of  the  method,  particularly  to  the  projen 
ftphori^  and  the  construction  of  mapa. 

/Vj/frooJt/T^— Ray*»  Hi;?ber  Algebra;  Cbaavenet^a  Oeomefcry ;  CbaaTen«t*«  THf" 
i^try;  Chu  eh^s  Descriptive  Geometry ;  Todhutiter'sCouic  Secliaaa;  Bovrdilcbli  ^ 
'J'ablee. 

ELECTIVE  COURSES, 

In  addition  to  iha  above.  Cadres  of  the  (bird  and  fourth  clasMS  who  dbpLay  i 
Ability  in  niatheinatioi  are  permittetl  to  take  an  advanced  ootirae.    The  foUoiria|  i 
the  elective  courses  for  1877-7d : 

Faarlh  c/o^k.^ Algebra,  the  theory  of  equations,  and  en  rve- tract  or. 

Third  da^. — The  etemenU  of  the  dil^Ftireutiul  and  integral  calouUtd^  with  applio 
Liu  trigonometry  and  geometry  of  two  dinienmous. 

Tarl-ftooA:*.— Todhnnter'i*  Algebra  for  CoU^ige-*  and  achooU;  Todhnnter**  T6e^0 
Equations;  Bice  and  John»ou^(i  Etemente  of  thd  Ditferential  aad  Integral  Calettka 

DEPARTMENT  OF  STEAM-ENGINEERING, 


Makine  engdtks.— General  theory  of  the  ateam -engine ;  olassfAcation  ami! 
marine  steam-enginea.  and  of  in^trnmeuta  and   apparattiA  naed  In 
Uietn  ;  the  principles  followeii  to  insure  strength  in  coustrttctioo ;  tiM  4 
the  power  and  ita  ooet ;    the  dutiea  of  the  engine-rooui  watch^  and  of  tiM  i 
divii^ion. 

Faukication  of  MAcntNKUY.* — The  qaalitie«  and  strength  of  malfiriila,  i 
ItrtH^tMm*^  of  manufacture. 

DKSiaxiNG  OF  MACHiXKKV,*— The  d«^8?gning  and  oonatriiction  of  engfliati 
Itmchioeryf  and  the  iiiuttonH  em  ployed  iu  valve-geariog. 

Mechanical  drawing.* — The  uoruenolatnre  of  design  and  conatroctkni; 
and  conventional  practices  of  the  art;  the  execution  of  plans,  elevatioos,  aiid« 

PiiAcncAL  ExeHCi8K8. — Th*j  management  of  roannc  f^t^am-appnmtn^;  [tb»  i 
tools  and  machines;  haud-work  of  the  machine-shop,  pattorn^abop,  amttlwfl^ 
shop,  and  foundry.]* 

:/'fx*-bof>*r*.— King's  Practical  Not««on  the  Bteam-Englne;  Kortbeott'i  " 
Warren's  Elements  of  Mechanical  Drawing;   Willis's  Principles  of  M 
ktne's  Steam-Engine  and  other  Prime  Movers;  ZenneFs  Valve-Motioa. 

*  Cad4.'l£o([!ii«prt  ^i^uly, 


EXAMISATIOS   OF   CAKDIDATE8. 
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B«  atu!  is  ei^jHMstecl  to  ba  ttblo  to  givci  clearly  tbe  ronsons  ftir  ancb  pro- 

ifs»  nhfl  to  be  famttiar  with  the  contraclccl  muthtxla  of  uuittipUcarioa  Aod  tliviMtou 

tn  ill  the  ortlinary  t*?xt- hooks  on  aritbmetio. 

9'ropfrties  of  »nmbvr8. — ^Test  of  divisibility  of  nnmbera  by  2, 3, 5,  fl,  9, 1 1, 25, 125,  &C. ; 
resolution  of  coitipotjite  Dnniburs  into  prime  factor"* ;  tlie  nietltod  of  deturminirij; 

fethor  Any  onmbtir  is  prime  or  c3mpo8itf3,  and  of  Hnding  tlie  greatest  couxinoD  divi- 
^Jiftd  tht^  least  common  nmltiple  of  large  as  well  nn  »mtiU  ntitiibers, 
U^tii}  tind  pmporiion. — DnHriitioris  and  escplAQatious  of  tbe  natur^^of  ratio  and  pro- 

liou ;  diflVrcnt  inetbods  of  writiag  »  proportion;  solutiou  of  probloms  in  simple 

I  compouud  proportion. 
ftrccNtagc/intcreat,  and  <Jfacouiif*->Exatiiplea  naunlly  giv^en  under  tlioae  heads  in  aritb- 


fennuraUon, — The  tneasaretuent  of  rectangalar  snrfacea  and  vol  a  met, 
tilution. — ^Tbe  extraction  of  squaro  and  ciib^j  rootH, 

pMii/^ffi>. — Mif4C(;llaDeou9  probli^ms  usaally  clari.sed  onder  this  bead,  Biniitar  to  tlioaa^ 
nd  ill  »i*boo]  antbniettcs.    It  is  essential  that  the  candidate  shall  be  tborouf^hly  pro- 

ODl  111  all  branches  of  arithmetic ;  tmnaual  excellence  in  thid  will  be  allowed  to 
nt  ill  bin  favor  tn  case  of  a  slr^bt  deficiency  in  other  subjects* 
hoald  persons  intending;  to  present  themselves  as  candidates  acquire  a  Iciiowledj^e 

llgebra,  it  will  be  found  to  be  of  material  assistance  iu  the  ooarso  of  study  puraiiiid 
^lie  Academy V  liUbnugh  not  recpiired  for  adniis<»iotu 

^beti  prnctlcablor  should  the  candidate  so  prefer,  algebroio  aolutions  of  probleing 
'  lie  substitnted  for  arithmetical  solntiona. 

iaR4PiiY. — Caudtdatea  will  bu  qnestioned  on  tbe  grand  divisionsiof  tbe  land  and 
i»r ;  the  character  of  coast-1  lues;  the  direction  and  position  of  monntain^cbjiin')  and 

ilocalit^'of  important  peak»i;  tbe  position  and  course  of  rivers^  their  tribntancH, 
t  tb«  bodies  of  water  into  which  they  empty  ;  the  poditiou  of  iuijiortant  seaf*,  bay^, 

t'^f  and  arms  of  the  sea;  tbe  political  divihionsof  the  laud,  ttieir  position^  bound- 
By  and  capital  cities;  tbe  position  and  direction  of  great  peninsulas^  and  tbe  si'- 

loti  of  important  and  prominent  cnpes;  straits,  sonnd^,  chrtnnels,  and  tbe  mant 

urtunt  cunals;  great  lakes  and  iiiUud  seas;  position  and  poltticul  connection  of 

ortant  islands  and  colonial  posses^iuns  ;  locality  of  cities  of  historicitl^  poUitcal,  or 

riercial  importance  (uttentiou  is  specially  called  to  tbe  river?*  and  bodies  of  water 

rbicb  cities  are  situated) ;  the  course  of  a  vesdol  in  making  a  voyage  between  welU 

kwti  iiea'ports. 
c.i3iM.4it. — Candidates  will  be  examined  in  the  whole  of  English  grammar  as  treated 
bt;  conimoii^scbool  text-books,  embracing  tbe  following  anbjiicts:  The  divit^toiis  of 

^rt),  and  tbe  nse  of  capitals;  the  parts  of  speech;  the  cladsiftcatiou  of  nount^  and 

^dii»linctintis  of  person,  gender,  and  number;  nuder  number^  the  rules. for  tbe  forma- 

\  of  tile  pltiralr  uouuii  irregular  and  defective  in  number,  the  plural  of  proper  uamcH  ; 
ir  ca«f,  the  ditTerent  uae^  of  the  three  cjiaes,  tbe  rules  for  intleetiou,  tbe  chauges  in 
tif*  U*  denote  crise;  the  difTtirence  between  the  deiiuite  and  iudefluite  ttriutt,  and 

I  QHe  of  a  or  cut ;  the  classitication  of  af^Vdirerff  ;  tbe  eKplanatiou  of  tbe  different 

I  of  comparison;  tbe  rules  for  cowjiarta^  a<f/t'*/ir^«;  irregular  and  defective  com^ 

oo ;  tmnieraU  and  their  classiHeation;  the  double  classification  ot  pronoHfts,  first, 

i»iibstan lives  and  adjectives,  secondly,  into  perstjuals,  relativeH.  Si. a.;  piM^nl rarities 

|»t»  nse  of  i>er&ooa1  pronouns,  as^  tbe  diffVrence  bL^tweou  my  and  minf^  between  //loa 

IjoM,  and  tbe  various  uses  of  i7 ;  compound  petnonal  pronouns;  the  double  oflico 
ativoH.  and  tbe  ditFerent  classes  of  objects  to  which  esicb  of  tbem  is  applied:  ooin- 

pil  reiativ^e  pronouns;  interrogative  prooouus;  adji^ctive  pronouns,  or  pronouiioaL 
Btivcsi,  and  their  classitlcation  ;  the  classitlcation  and  conjugation  of  r*;ri>*;  tbo 

lions  between   transitive  and  iutniuaitive  verbs;  the  principal  partes  of  regular, 

jalar^  anil  defective  verbs ;  the  uses  and  inflection  of  auxiliaries ;  the  e^jseniiul  pecu- 

faiish  iti  the  use  of  voice,  iuocm!,  ten^,  nmnber.  and  person;  t*i\iW£-fctt«V\v\^*j  AwxiY*"^" 
cndio^;  imperaotttd  rerba;  tbe  clastsiticAtiou,  iorniatiou^  o^uCL  ^^\i\v«^t'v«^^  ^^ 


T»  COURSE  OF   INSTRUCTION.  1 

Tejr<-ftool#,— Rice  rad  Jotmaoo'i  DifTerentinl  uml  Int^Rfnl  CrtlouliH;  Ti^hittiUr**! 
c(janJC4  fur  I5t?giiiueni;  Biuitb^a  Hydrostatics;  and  R(kukiiie'«  Applied  ML«cliatii<»v    j 

KLECTiVB  cornsR*  I 

Cadeto  who  bav^e  completed  tbe  elective  euarse  in  mathumatlca  ar«  peruiitt<4  %am 

un  advaDced  cotime  id  hitej^nit  cuIcuIoh  atid  anNlytical  iiittrhjiuui^.  ■ 

r*jf'tooAr#.— Willittii]M>n'»  lotegrnl  Cakulm*,  iiad  VVood*»  Atmlytical  MvKshaillia.^9 

DEPARTMENT  OF  ENGLISH  STUDIES,  HISTOKV.  AND  LAW.        I 

Law. — Conatitution  of  the  United  Stateii.  I 

lott^rnatioDal  law  : — ri|;bt8  aud  dutit*«  of  aatioos  Id  peaae  and  war  ;  righlaof  km 

fereucef  of  jonsdiotion  over  tbe  sea.  of  commerce,  of  paHsaj;*^  over  tiiiid  afnl  davm 

rivers;  duties  of  mintstenif  consub,  aiid  naval  comiuaaderM;  kltidn  of  pr(«pKt/  ill 

%o  capttin?;  domicile;  pnvateieriug ;  prite'^ ;  jtts  posiUtmnii ;  riv^bt))  and  dittlm  c^f  fl 

traU ;  contraband ;  blockade ;  right  of  searob ;  ship'ti  papers ;  ofT.^uc^  agminsi  tbM 

of  nations.  I 

Outlinoe  of  marttitne  law.  I 

Lccturea.  ■ 

Text  htmH. — Woolaey'a  International  Law  ;  Andrews's  Mnnnal  of  tbe  CoratitvfiM 

History. — Origin   and   etboolagical   t^rooptug  of.  Aryan,   Semitic,   ami  TnraH 

liaitons;  outliuei^  of  biHtory,  e«pi«cialty  the  hintory  of  Greece  aud  Horn*,  of  tlsr  ■ 

Roman  Empire^  and  of  tbe  states  of  Western  Enrope  dowa  to  1^5;  historical  M 

rapby;  prof^ressof  colonial  devetopmeot  in  America;  biskiry  of  the  Uiiit«Nl  Mfl 

naval  history ;  lectures*  I 

Tcjct-hookB. — Freeman's  General  Sketch  of  History^  with  Labbertou'i  HiatorUal  AH 

Ehot^a  History  of  tbe  Unite^l  Stat«H,  with  modern  attasise.  ■ 

KuKTORic  AND  COMPOSITION. — E^Heotial  properties  of  style ;  claaail&eailoQ  aC  I 

tencee;  rules  for  tbe  construction  of  dontetu'Bs;  tigurt^s  of  rhetortQ;  csettiiM  ifti 

ounipifsitiou  of  themes  aud  official  reports.  m 

Dsxi'b&ok, —  Bain'tf  Rlivloric.  I 

English.— Hist>oricaI  development  of  tbe  English  language;  ratation  of  RnglM 

tbo  otht:r  Aryan  languages;  changes  wrought  by  foreiga   tnflaeooa  ou  the  gnyaa 

vocabularyj  and  prontiuciation.    Etymology.    8yntas;   analysis  of  sen tenoea.-'flfl 

inga  from  standard  aulboni,  with  applications  of  the  principles  of  grammar, s«4  M 

cises  10  analysis  and  in  tracing  tbe  etymological  meaning  of  words.—ClassiltdifhM 

words;  detioition  of  words  by  UiMge  and  by  derivation;  synonyms;  laws  oC  cifl 

in  the  meaning  of  words  by  c4>ntraGtiou»  exteosion,  and  amelioration* — FaaUalal 

tiou,  and  their  remedies;  selection  and  arrangement;  elementary  priocipte  mI  ■ 

sotiiug,  I 

Texf-^doJU.— Tanoock^a  English  Grammar  and  E'AadiQg  book;  Sealej  mud  AUh 

Engliah  Leaooiia ;  Hart's  Manual  of  Punctuation.  ■ 

t  DEPARTMENT  OF  MODERN  LANGUAGES.  I 

French  axd  SPAXifiti  LA2<GCAGi£s.-^Grammar;  esercisoa  in  reading,  wtHiagrf 

conversation.  m 

Te^Uhoaks.  -^  KeetePs  French  Grammar ;    Howard'a  Aid   to   Frencli  CoimaaiW 

Prud'hommeV  French  Nautical  Pannes;   Krckmaun-ChatrUn's  Lci  CiMuiertt;  CM 

Dictionary ;  Roget's  8paubh  Manual ;  Toloa's  Reader;  Barrotti*s  Dictioaarj.        I 

DEPARTMENT  OF  DRAWING.  I 

Right-line  drawing;  free-hand  drawing  and  purapootlve;  topographical  aii4  cfl 
drawing.  I 


PBOOBAMMB  OP   8TUUIB8. 
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Tbei  ft»nff|i:vt  dg  {»ltidti«»  are  iViatributiHl  ov^r  ftiiir  yc^nh  uiitl  tUe  Ci»di»U  are  fttrmKig^ 
i  rt>Qr  oIawaos^  t^jteli  cI«mi  purvuing  tli«9  C4jnnitf  fur  tbe  ^'e^ir. 

nU)Gli.\Mli£  OF  KKCITATIOKS  FOR  TUB  FIRST  TKUM. 

Ffvm  8epU;mhi!r  20»  1877,  to  nbruarg  %  1878* 

Tti*  tint  -  ilrMf«>)  In  <}ftl}j  rt«iUlI«liii  is  tlhlctMl  (ntt*  ihnm  pc*Hod(i,  fmllcatml  ibnn :— (h,  («l   (3^     (l| 
fir  ti  pwriMn  fmwi  #J0«  m,  V>  W..T41  ».  m  ;  (i)  iVsotc*  stKMituI  p*iiml,  frwoi  10  0  a.  m.  to  19.45  p. 
lit  4*ii<4««  Nilnl  p«rli*tl.  fn*fQ  9  |D.  m.  t4j  4  p.  rii. 
irwJ  rxcrcbn  Irngfa  oa  S^tnrdftj  at  10.45  &.  m.,  lod  oa  «11  other  d«y»,  «i[r«pt  Smidijft,  At  4  p.  m. 

<  Al>KT«lllDMIIlP.ttfi:V. 


ltf)wr(iti«it 


:timi»^t  ir« 


F«HodA. 


Mtit-'* 
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»f,  X**l^ai,ifiii,  •lid  8«r. 
sad  Ati|»ii»d    il«li>f> 


}  3ltn4i«-«  ItUtnrv^fftttil  Lmr 
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li*T.  W.Th,F-f«)8.(l)    

I  h  F  <l>     ..*. 

M  T  Thai, ( 

H  W  F  (3| i 
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It  E  G  U  L  A  T  I  0  N  S 

FOB  THB 

APPOINTMENT  OF  CADET-EMGINEERS  IN  THE  UNITED  STATES' 

NAVY. 


L  In  piiraiiaoce  of  Uw,  a(>)i1ic&tioQ4  will  he  recelvtxl  by  the  Na^j  D«ptfbMl|l 

the  npiiotiitmetit  of  CadetKu^tnuHrs* 

IL  Tho  tttij>lic**tion  \h  to  bt*  iid*lrc*«ed  to  the  S«cretiiry  of  the  Katjt,  unci  amu  h^t 
by  thtt  citQilitluio  or  by  any  pcr-uin  for  him,  und  his  name  will  he  p1ae<Ht  «m  thv  I 
U*T,    The  r^|ristry  of  a  uumt^^  Lowcver,  giviMt  no  aHSiirarice  of  an  ft|>poititiiii9iil,  sdii 
preference  will  be  given  in  tbe  selection  to  priority  of  application, 

III.  The  number  of  appointment  whit_*b  can  be  made  in  lliiiitiNl  l>y  Iaw  |«  In 
fiveeacb  yenr.    The  candidate  mnst  not  be  1efi«  than  etxteen  mir  more  thui  ti 
jf  airs  of  a^^e  ;  be  ^  ill  be  required  Ur  certify  on  kon^r  to  hin  precipe  n^^  to  t\w  XtM^ 
Board,  previous  to  h\n  ejtamination,  and  ihj  oho  will  be  examined  who  iAu^rkr  or  i 
the  prescribed  »ge.     Hb  upplicutioii  luoMt  be  aceompanied  by  satUfiMtory  #ri<li 
moral  elmrac!ter  atid  healthy  i^'tth  tnformatiou  regarding  date  of  birth  ami  chIhc 
iidvanlii)(e«  bitberio  enjoyed.    Caudidutea  who  receive  penuisMion  will  prvieiill 
sflveH  to  the  Bui»enntendeut  of  the  Naval  Aco^ldmy  on  the  ffth  of  Septera^Mr  for  I 
inatton  as  to  their  qnati6cationa  fitr  a<lmi8siou. 

J  V.  The  course  of  titiidy  will  comprise  foar  academic  years,  with  two  »rh1iliiiiQil| 
ftt«ea.    All  eadetii  wbo  Oiially  ^r.tdaate  will  I>q  commissioned  A^^idtft^it  Bagiin^f*' 
the  Navy  aa  vacaucruH  occur.    The  pay  of  a  Cadet-Bn^ineer  in  the  aatti«»  m*  %k%\  >•'  ^ 
Cwtet-MidHbipman,  fTiOO  per  annum,  and  at  ae»  the  name  ^h  MHlshipm^ti. 

V.  The  academic  examination  previous  to  aptKUntm»'ur  will  \m  comp«^tillw.  < 
he  on  Uie  following;  8 ubject«|  namely  :  Antbirietic;  ul^ebni,  through 
fimt  degree;   plane  geometry;   rudimentary  natural  ptiibwophy;  t* 
Hpelling;   Englii^h  grammar;   Ent^linh  composition;  and  geography 
will  al*o  be  required  to  exhibit  u  fiur  de;;ree  of  proticimjey  in  pem^l  ». 
produce  satiHfactory  evideiiee  of  m  cliauical  aptitude.    Candul^ites  who 
gri*ateAt  fikill  ami  experience  in  the  pra^rimil  knowliMlge  of  machinery^  atkttq^ 
Hon9  being  t^nal^  shall  have  precedence  for  admissmo, 

Tlie  orli«*r  rt'ipiiAitea  and  conditinns^  are  the  same  as  tho^  for  the  ftilfi 
Cadel^MidBhipmeu. 


COURSE   OF   INSTRUCTION. 


DEPARTMENT  OF  SEAMANSHIP. 

NSiiiP.^— Description  of  all  kinds  of  rope,  and  its  praotioal  manipnlation  for 
wes  on  shipboard ;  measuring  for  and  fitting  standing  and  running  rigging ; 
sparring,  and  rigging  ship ;  getting  on  board  and  stowing  a  YesseFs  ontfit ; 
ig  a  ship's  company ;  fittings  of  boats ;  management  of  boats  nnder  all  circam- 
evolntions  of  vessels  at  sea  and  in  harbor;  repair  of  spars  and  rigging  in 
accident ;  duties  of  ofiicers  at  sea  and  in  port ;  rules  of  the  road ;  wind  and 

ok. — Lace's  Seamanship,  with  lectnres  and  illustrations  from  models. 

CON8TRUCTION. 

oks, — Thearle's  Naval  Architecture  and  Wilson's  Ship-Building,  with  lectures 
3d  by  models  and  drawings. 
TACTICS.'— Organization,  formations,  and  manoeuvring  of  a  fleet,  nndei 
sail. 

oA».— Manual  of  Naval  Tactics  (Ward);  Steam  Fleet  Tactics  (Parker);  United 
aval  Signal-Book ;  Manual  of  Siguals  (Myer). 
iACTiCAL  EXERCISES,  Consisting  of — 

N8HIP-DRILL8.* — Exercises  on  shipboard  with  sails  and  spars. 
TACTICS.* — Exercises  in  boats  under  oars  and  under  sails. 
M. — Exercises  in  the  use  of  signals  according  to  Myer's  Army  Signal  Code, 
istmction  in  boxing,  gymnastics,  swimming,  and  dancing  is  in  charge  of  this 
ent. 

DEPARTMENT  OF  ORDNANCE  AND  GUNNERY. 

tCE  AND  THEORY  OF  GUNNERY.* — Prociioal  uaval  gunnery,  as  laid  down  in  the 
s  and  Gunnery  Instructions  for  the  United  States  Navy.  * 

ation  of  gun-iron  from  crude  ore,  including  the  description  and  use  of  furnaces, 
lure  of  wronght-iroii,  steel,  and  bronze.  Fabrication  of  guns  of  all  descrip- 
[anufacture  of  gunpowder  and  fuses,  and  of  all  kinds  of  projectiles  and  fire- 

of  gunnery. — Motion  of  projectiles  in  vacuo  and  in  the  atmosphere;  initial 
g,  and  final  velocities,  and  tlie  methods  of  determining  their  values  ;■  the  effects 
:ions  of  charge,  windage,  and  weight  of  projectiles;  deviation  of  projectiles  ; 
ral  systems  of  pointing;  tangent-sights  and  determination  of  their  values; 
ion  and  shock  of  projectiles ;  and  recoil  of  guns. 

oks, — Cooke's  Naval  Ordnance  and  Gunnery ;  Ordnance  Instructions,  United 
»vy ;  Gunnery  Instructions,  United  States  Navy. 

TRY  TACTICS.* — Organization  and  formation  of  squad,  company,  and  battalion ; 
f  the  soldier;   company  and  battalion  drill,  including  instructions  for  skir- 
uid  the  bayonet  exercise. 
oks, — United  States  Infantry  Tactics;  Wingate's  R  fie  Practice. 

lACnCAL  EXEHCISKS,  consisting  of— 

PRY-DRIIX. 

ARTILLERY  AND  BOAT-IIOWITZER  EXERCISE. 

GUNS. — Exercises  and  target-practice  on  board  the  United  ^l8A.«&  ^\\j ^vsaj^V,^^  . 

R-PRACTICE. 

ra. — Exercise  with  small- sworda  and  broadswoTcAB. 
*  Cadet-AlidsIiipiLen  only. 


52  COURSE   OF   INSTRUCTION. 

DEPARTMENT  OF  MATHEMATICS. 

Ar^.KiiRA.— Fundamental  operations;  redaction  and  conversion  of  fnusttonal  and 
surd  (juant  ties;  involution  and  evolution;  reduction  and  solution  of  eqnatioos  of  the 
firHt  and  second  dcirrees;  the  summation  of  series;  the  nature,  constractiob,  and  mo 
of  logarirhms ;  the  theory  of  equations. 

Geomktky. — Plane  and  solid  geometry;  the  mensnration  of  sarfaces  and  ▼olames; 
the  apiilication  of  Al^bra  to  geometry. 

TitiGONOMKTKY. — Analytical  invedtigation  of  trigonometrio  formalM,  and  their 
application  to  all  the  caHcs  of  plane  and  spherical  trigonometry ;  the  constmctioa  and 
ude  of  trigonometric  tables;  the  solution  of  trigonometric  eqoations;  trigonometrie 
series. 

Analytical  geometry.— ^ Equations  of  the  right  line,  plane,  and  oonic  aeottons;  dii- 
ouHsion  of  the  general  equation  of  the  second  degree  involving  two  or  three  variables; 
determination  of  Ion ;  principal  problems  relating  to  the  cylinder,  cone,  sphere, and 
spheroids. 

Descriptive  geometry. — The  graphic  illustration  and  solution  of  problems  in  iolid 
geometry,  and  the  application  of  the  method,  particularly  to  the  projections  of  the 
sphere  and  the  construction  of  maps. 

Text-books. — Ray's  Higher  Alj^ebra ;  C h an venet's  Geometry ;  ChauTenef  s  Trigmion- 
etry;  Chuch's  Descriptive  Geometry;  Todhunter's Conic  Sections ;  Bowditch's  UeeAiI 
'J^ables. 

ELECTIVE  COURSES. 

In  addition  to  the  above.  Cadets  of  the  third  and  fourth  classes  who  display  marked 
ability  in  mathematics  are  permitted  to  take  an  advanced  course.  The  following  ire 
tlie  elective  courses  for  1877-78 : 

Fourth  class. — Algebra,  the  theory  of  equations,  and  curve-tracing. 

Third  class. — The  elements  of  the  diH'cTential  and  integral  calculus,  with  appUcatkms 
to  trigonometry  and  geometry  of  two  dimensions. 

Text-hooks. — Todhuiiter's  Algt^bra  for  Colleges  and  schools;  To<lhuntor*8  Theory  of 
Equations;  Rice  and  Johnson's  Elements  of  thd  Ditferential  and  Integral  Calculus. 

DEPARTMENT  OF  STEAM-ENGINEERING. 

Marine  kngixes.— General  theory  of  the  steam-engine;  classiGcation  and  details  of 
marine  steam-engines,  and  of  instrnmeuts  and  apparatus  used  in  connection  with 
them  ;  the  principles  ft)llowed  to  insure  strength  in  construction;  the  computatioa  of 
the  power  and  its  cost;  the  duties  of  the  engiue-room  watch,  and  of  the  engineer 
division. 

Faijkication  of  machinery.* — The  qualities  and  strength  of  materials,  and  the 
processes  of  mannfacturo. 

Dk.signing  of  machinery.* — Tlie  designing  and  construction  of  engines  and  other 
machinery,  and  the  niotit)ns  employcMl  in  vulvr-gearing. 

Mechanical  drawing.* — The  nomenclature  of  design  and  constniction ;  goneni 
and  conventional  practices  of  the  art;  the  exircution  of  plans,  elevations,  andsectioDB. 

Practical  exkrcisks. — The  management  of  marine  steam-apparatus:  [the  use  of 
tools  and  iiiacliines;  hand-work  of  the  machine-shop,  pattern-shop,  smithery,  boile^ 
sliop.  and  ftjundry.]* 

Tixt-hookn. — King's  Practicnl  Notes  on  the  Stoani-Kngine;  Northcott's  St-^ani-Euffiae; 
Warren's  Elements  of  Mechanical  Drawing;  Willis's  Principles  of  Mechanism;  Kid- 
kine's  Stcam-Engine  and  oilier  Prime  Movers;  Zcnner's  Valve- Moti«m. 


^  Cuilet-Euiiiuuers  only. 


COURSE    OF   INSTRUCTION.  53 

DEPARTMENT  OF  ASTRONOMY,  NAVIGATION,  AND  SURVEYING. 

AsTKONOMY. — Doscriptive  and  practical  astronomy,  including  the  nse  of  instraments, 
specially  those  nsed  for  determining  terre -atrial  latitudes  and  longitudes. 

Tett'book.^C,  J.  White's  Astronomy ;  Theory  of  Portable  Transit  and  Zenith  Tele- 
icope. 

Xavigation.* — Theory  and  practice  of  navigation,  the  latter  inclading  instraction 
in  the  dnties  of  the  navigator,  the  use  of  navigating-iustruinouts,  and  their  construo- 
tion,  with  the  solution  of  problems  and  the  use  of  tables. 

Ttxt'hook$. — Coffin's  Navigation ;  Morrifiijld's  Deviation  of  the  Compass ;  Bowditch's 
Navigator. 

SCRVEYIXG.* — The  form  of  the  earth,  with  special  reference  to  the  construction  of 
charts;  explanation  of  geo<letical  surveys;  the  solution  of  problems  in  nautical  sur- 
Teying;  and  practical  work  in  surveying  and  constructing  charts. 
Text-hook, — Iloweirs  Marine  Surveying. 

DEPARTMENT  OF  PHYSICS  AND  CHEMISTRY. 

Acoustics. — ^Theory  of  waves ;  the  jiroduction  and  propagation  of  sound ;  the  numer- 
ical evaluation  of  sound;  modes  of  vibratiou;  commuuicatiou  of  vibrations;  analysis 
of  vibrations. 

Oktics. — ^Tlie  propagation,  reflection,  and  refraction  of  light ;  lenses,  vision,  and 
optical  ioHtrumonts ;  spectrum-analysis;  color;  the  undulatory  theory  of  light ;  polar- 
ization and  double  nifraction. 

Ei-KCTRiciTV  AND  MAGNETISM. — Magnetism ;  statical  electricity;  Voltaic  electricity ; 
electro-magnetism ;  electrical  measurements ;  applications  of  electricity  ;  thermo-eleo- 
trlcity. 

Chemistry. — General  chemistry. 

Meteorology  and  climatology. 

Experimental  lkctlres  in  piivsic:s  and  ciiemlstry. 

Heat. — ^Theories  of  heat :  sources  of  heat;  conduction,  radiation,  and  convection; 
specific  heat;  effects  of  heat;  instruments  used  for  the  nieiisurement  of  heat;  thermo- 
djoamics. 

Text'bookt. — Stewart's  Elementary  Physics;  Eliot  and  Storer's  Chemical  Analysis ; 
Jeukiu's  Magnetism  and  Electricity;  Stt^wart's  Elementary  Treatise  on  Heat;  Miller'd 
Inorganic  Chemistry. 

Bi/ertHce-hooks.—GiinoVs'PhyHicH;  Maxwell's  Theory  of  Heat. 

DEPARTMENT  OF  MECHANICS  AND  APPLIED  MATHEMATICS. 

The  differential  and  intkgral  calcllus. — The  principles  of  the  differentia 
^Iculus,  including  Taylor's  thc'oreni,  applications  to  problems  of  maxima  and  minima, 
And  the  tracing  of  curves;  the  niothods  of  integration,  and  the  application  of  the 
integral  calculus  to  areas,  surfaces,  and  vol  inuvs,  and  to  the  Hnding  of  centres  of 
gravity  and  moments  of  inertia,  and  to  the  simpler  cases  of  differential  (Miuatlons. 

Mechanics. —  Statim,  including  the  theory  of  friction,  adhesion,  and  stiffness  t)f  cord- 
age. DynamirSf  including  the  motion  of  p*'oJ(;ctil(*s  In  a  non-resisting  nuMlluni  and  in 
air;  motions  of  translation  and  of  rotation  of  bodies  about  an  axis:  fal  ing  bodies; 
eentral  forces;  the  simple  and  the  compound  pendulum  :  the  laws  of  planetary  motion  ; 
work,  and  conservation  of  eu»T;;y. 

Hydrostatics. — Mechanical  properties  of  ihrnl-*:  the  laws  of  eqnilibriu'u  and  press- 
are;  the  notation  of  bodies;  the  stability  and  oscillations  of  lli>ating  bofli(>s:  spfcltic 
gravity;  the  motion  of  lifjiiids.  A i'ri/onn  fluids. — La \vs  of  pressure  :  weight  antl  press- 
ure of  the  atmosphere;  density  and  teniperature  ;  the  bannneter,  the  siphon,  and  the 
pump. 

The  sTKKN<rni  and  kk^istanck  or  m  viKniALs.*— Stri»ngth  and  ilexure  of  beams ; 
beams  of  uniform  resistance;  results  obtained  by  (•xpi^rinnMiters. 


•  Cadet-Midshipnif  u  only.  <  L';iili-t-Kiij;in«*»is  ouly. 


COURSE   OP  INSTRUCTION. 

Text'bonkM.^Kic^  an<1  Johuaon^g  Difltereattal  and  Intef^ral  Cj»Ic«Iii*;  TiMltttrntAf^i  1 
I  fjhsiiiic-*  fur  Bi^jkfi'J^'i''**"  Smith's  Hydrojjtatics;  and  Raiikim****  A|»[>lM*d  Mrch^iiicA« 


KLKCTIVB  COUItBR. 

CjidetA  who  bjive  completed  tho  elect ive  conrBe  in  itmttitsmAtiev  &rti  permiltMl  tg  I 
an  adv^aoced  course  in  Integral  calcutun  and  analytical  nuH?liauics. 

Tejct-booke, — WiUiaiDsou'a  Integral  Ca1culn»|  and  Wood^6  Analytical  MebliAiiieik 

DEPARTMENT  OF  ENGLISH  STUDIES,  HISTORY,  AND  LAW. 

Law,— Cooutitutlon  af  tlie  United  Stateii.  _ 

loterniitional  law  : — right**  and  dnti<-*s  of  naiiooa  in  peji^e  and  war;  rijtlil^  *j|j 
fcrencOj  of  jurisdiction  over  the  »ea»  of  oommeroo,  of  inama^ti  over  land  and  tia< 
rivers;  dn ties  of  RiinitttetHf  oouHub,  and  naval  oominandcns;  kindft  of  ptvpirtjlij 
to  capture;  domicile;  privateoring;  inhm;  J*i9  pa9thminil;  tight»  and  Untie* of 
traJa;  contraband;  blockade;  right  of  EMiarcb ;  ah ip'i*  papers;  offjnces  agalntt  itie 
of  nations, 

Outlinty*  of  maritime  law* 
Lecturfl», 

Tfxi'hook», — Woolsey'a  International  Law  ;  Andrews^B  Matinal  of  Ibe  CotatllvtMi* 

]ll»ToicY«^ — Origin   and   «<tbn<>logicnl    gronping  of,  Aryan*  Semlttei   mttd  Tntiahtf 

nations;  outlinei*  of  liintory,  e5p<*ciall.v  the  hiniory  of  Gro»c©  and  Roiii©^  of  tht  HfHf 

l-Bonian  Eoipire^  and  of  the  stat^js  of  Western  Europe  down  to  l!?75;  hUtorical  ^t 

Irapby ;  progreaa  of  colonial  development  in  America ;  bititory  of  the  Uuit«rd  :§lMfi> 

]  naval  history ;  lectnrea. 

Jejt.frooilr«.—FreenianS  General  Sketch  of  History,  with  Labbcrton'a  lllatoitel  A^l, 
Eliot's  History  of  the  United  Stat«8f  with  mcnlern  atlases. 

RumxiRic  AXD  COMPOSITION.— Es»ential  proiwrtiea  of  style ;  claaallkuitioo  «f  ••^ 

tencos;  rules  for  the  oonstraction  of  sentences;  fLgarmot  rhetoric;  exardsM  in 

cum  position  of  themes  and  official  reports. 

Tfix/-6ooJk.— Bain's  Rhetoric. 

Els ciLiiSH.— Historical  development  of  the  English  language;  retatfon  of  En^U%fi1* 

Ibe  other  Aryan  languages;  changes  wrought  by  foreign  influence  on  tbe  grsiaiaiil 

I Yocabnlary,  and  pronunciation,     Etymology.    Syntax;   analysts  of  sen teno 

|lfigi  from  standard  authors,  with  appU^iitious  of  the  principles  of  grammar,  atid  tfM^ 

\  in  Analysis  and  In  tracing  the  etymologiciil  meaning  of  wordtH — Cl—aiftcafao rf 

rwords;  detiuition  of  words  by  unage  and  by  derivution;  syoonyoaa;  laws  of 

in  the  meaning  of  words  by  contraction,  eitteosion,  and  amelioration.— Faolls  ia 

tion,  and  their  remedies;  selection  and  arrangement;  elementary  prlncifiba  of  im*^ 

[toning. 

r«j'f'&ooikf.'— Tanoook's  English  Grammar  and  Reading  Bouk;  SottUy  and  A^l^^ 
Etjglish  Leasona  ;  Hart's  Manual  of  Pnuctuation. 

DEPARTMENT  OF  MODERN  LAKGUAGtlS* 

iRXCii  AND  Spanish  La^qdaoks. — Grammar;  exercises  in  reaiUng,  wtHIq^I 

Hire  rsat  ion. 

TejrUhooko,  —  KeeteFs  French  Orammar;    Howard^s  Aid  to   French  C«»oi|iiMiti 
Prnd'homme^s  French  Nautical  Para<Mis;   Erckmiiuu-Cbatrian's  Le  Couaerti; 
Dictionary;  Roget's  Spanish  Manaal ;  Tolun's  Reader;  Burretli's  DicliotiAry* 

DEPARTMENT  OF  DRAWING. 

Rigbt'line  drawing;  free-hand  drawing  and  pempeotivo;  lopograpbioil  mini  < 

drawing. 


■proorahme:  of  sTuuiEie. 
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br««yrr>ing  HtndiAM  are  diatribat^  over  four  yeara^  aad  tb«  Cadato  are  arranged 
^oliMJieS)  cacli  olasA  pur^uitig  the  emirae  for  the  year. 

PROGR^VUME  OF  RECITATIOXS  FOR  THS  FIHST  TERM. 

From  Se^temh^r  20,  1877^  ^  F^bruMry  %  1878, 


t'i  ilMily  rcidtfttiohk  ti  «livUlc4  into  thr»Ck  p«ri0dft»  IftdlcAtod  (Ltifr:^oi.  ivj,  i  ih     ilf 
4i  p^trliiit,  fntrti  ^.30  a.  id.   to  I0.:il)  ».  tti. ;   i^}  <tetiatti«  iHH)Ond  imtHchI,  fffitn   |tl.45  4.  m.  tO  12.12  p. 
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THE 


'ATES   NAVAL  ACADEM 


The  United  Bt»tc»  Naval  Aca<lt*my  wjw  founded  in  1845,  by  Hon*  Goorgfi  BaacrvC^ 
Secivtary  of  the  Navi',  in  the  iwlmiuistnitioii  of  Premdrnt  Jmmrs  K*  Polk.  It  wamfm* 
muUy  oiwned  October  10,  of  that  year,  uiider  the  nfttiie  of  theX*ival  School^  iiitl]C«a>* 
mander  Frjinkliu  Bucharmn  si-s  SuiM^niiti^ndtj-ut,  It  was  placrd  at  Atitiii|»ulii(,  114.,  vi 
(he  laud  occopied  by  Fort  St? vera »  which  was  given  np  liy  the  War  Dc^tiartnm^tit  lar 
the  purpose.  The  cotirse  wm  fixed  at  live  yearn,  of  which  the  firwt  and  IrnuM,  tmh 
ii|>cut  at  the  Sclioo),  the  intervening  thre€  being  paMsed  at !«»».  ThtJi  armtigvTmr!  : 
not  strictJy  adhere<l  to,  the  exigencies  of  the  nerviee  ujaking  it  n<»*:**asary,  in  m^y 
CA«eA,  to  Khorten  the  |»eriixl  of  Ktudy,  In  January,  1846,  four  months  afT«T  th<* opening 
of  the  School,  the  students  consisted  of  'M)  Mid.'ihipnien,  of  the  dat©  of  lH4l>,  wbn  *«» 
preparing  for  the  exainiuation  for  protuotion;  13  of  the  date  of  lrt41,  who  w«»  !• 
rvniuin  until  draftml  for  service  at  mn',  antl  7  Acting  Midnbipmen,  appoiulvif  diust 
September  of  the  previous  year.  'Hie  Miib4hipuw?n  of  the  datt*  of  I  NO  were  the  ftfitto 
grwluatr,  liniidnng  thr-ir  linn  ted  counw*  in  July,  1846»  and  they  wm?  followt<d  In  ««4* 
by  the  subsequent  dates  until  f  b*  reorgnnisiatiou  of  the  School,  in  1851, 

In  ScptcnibtT,  IrslH,  a  IJoard  wjh  apjM>intedto  revi.^  the  plan  and  rt^gnljitiaiMOf  tk' 
Kaval  !?choob     The  Boarrl  wa«  eorupojw*!  of  the  following  otticen*: 

Commodore  William  Ih  Shubrick^ 

Commander  Franklin  Buchanan, 

Commander  Samui-l  F.  DuPont, 

Comuiandi*r  (i«*orge  P«  Upshur, 

Svirgcon  \\\  S.  W,  Rn^cltcnberger, 

Pr ofc«*«or  AV  i  U  i  am  Ch  ii  u  vc  u  e  t , 

Ca])taiu  Henry  Brewed  on,  U,  B.  A. 
The  plan  imported  by  the  Board  wa«  approved,  and  went  into  ojierution  Jq]^  l,lit 
The  new  organization  provided  for  a  course  of  seven  ycarji,  the  tint  twoatid  UMVn 
at  the  School  and  the  thive  internuHliatc  years  at  Ht*a.  The  School  wnB  pl^eed  v^ 
the  supervision  of  the  Bureau  of  Onlnanci^  and  Hydrography,  and  it«  ii«D9  *• 
changed  to  the  Cnitcd  8fat»**i  Naval  Acaik-my*  The  curp?*  of  profeaaow  wjmi  tiilaff^ 
the  conn*<_*  was  ext«»udcib  and  the  Kv«tcm  of  separate  d*'partmeutii,  with  ^«rtllt 
heads  was  fully  adopted.  It  wa^  provided  that  a  Boanl  ctf  Visitors  ^bonb!  niikf  M 
annual  in^pfction  of  the  Academy^  and  rcjmrt  niM»n  Un  condition  to  t       -  iTt  « 

the  Xavy,     A  suitable  vetwtd  was  attached  to  the  Academy  an  a  pract  i 
annual  pract ice-c mi s<?a  were  begun. 

After  the  svHtem  had  been  in  ojieration  a  year  new  changes  were  propoerd,  a 
rceommcDdation.s  of  the  Aeademie  Board  on  the  subject  were  reff^red  to  lli#  lU 
^saminert)  of  the  year  1^1,  comiKiswl  of  the  following  ofllec^s: 

Commtxlore  David  Conner, 

Captain  Samuel  L,  Brecfte, 

Comniuiidcr  C,  K«  St  rib  ling, 

Commander  A,  Bigelow, 

Commander  Franklin  Buchanan, 

Lieutenant  Thomas  T*  Craven. 

The  chiinge  recomiueuded  by  the  Board  <j^  ETS-wuuuerR,  and  ottuplM  by  ttir  1 

ment,  cotimi^Uid  luaiQly  ia  leaving  out  tVie  T«<\xivTCttaftiax  ol  Wtw»  '^*»se% ^nMr^vtrHiil 


THE   mOTED   STATES   KAVAL  ACADE5iT, 

I  midtllo  of  the  four^cj,  thus  making  tbo  fmir  years  of  study  conaenutive,  Tho  prac- 
cruu^t>s  supplied  the  place  of  the  omitted  sea-service,  and  gflve  bett-er  opportunities 

'  traiuing.     Tlie  change  weut  into  operation  in  Kovember,  1851,  together  with  other 

apmvcnients  reromun.iudt'd  by  tUiJ  Boar<l.  The  system  has  continued,  \ritb  alight 
m<Mli(lcation8,  to  the  present  time.  The  first  claaa  to  receive  the  benefit  of  it  was  that 
which  eut«»red  in  lr^r>l.  Six  members  of  tliis  elaas  completed  tbo  coiirae  in  three  years, 
and  ijradnated  in  June,  1854 ;  the  rest  of  the  clrisn  followed  iu  1855. 

In  May,  1801,  on  the  outbreak  of  the  war,  the  Aeaderay  was  removed  to  Newportt 
R,  I.  The  three  upper  claasea  were  detached  and  ordered  to  sea,  and  the  remaining 
Actin^^  MkUhipmen  were  quartered  in  the  Atlantic  Houi%c  and  on  board  the  frigates 
Constitution  and  8antee.  In  September,  1805,  the  Academy  was  moved  back  to  An- 
napolis, where  it  baa  since  remained. 

When  the  Bureau  of  Navij^ation  was  established,  July  5,  1862,  the  Academy  was 
pliKod  tinder  its  supervinion;  March  1,  1867,  it  was  plac^^d  under  the  direct  care  and 
supervision  of  the  Navy  Department,  the  admiuiatrativo  routine  and  financial  man- 
»gem<*nt  iM^ing  still  conducted  through  the  Bureau.  On  the  llth  of  March,  1869,  all 
aifieial  connection  with  the  Bun^au  came  to  an  end. 

The  term  of  the  academic  course  was  changed  by  law,  March  3,  1973,  from  four  to 
six  years.  The  change  took  effect  with  the  elasw  which  entered  in  the  following  aiim- 
nicr. 

In  1835,  a  dans  of  Acting  Third  Assistant  Enguieers  was  ordered  to  the  Academy  for 
instruction.  The  course  embraced  the  subjects  of  steam-engineering,  iron-manufact- 
ure, chemUitry,  and  mechanicH,  and  practical  exercises  with  the  steam-engine  and  in 
tbe  machine-shop.  This  class  graduated  in  June,  18*>8^  together  with  two  Cadet-Engi- 
neern  who  had  entered  the  Academy  in  1867*  After  an  interval  of  four  years,  in  Octo- 
ber, 1j?71,  a  new  class  of  Cadet-Engincors  were  admitted.  This  class  followed  a  two 
ye^ars*  course,  somewhat  more  extruded  than  that  of  the  class  of  18&8,  and  graduated 
in  1873.  In  1872  and  1873,  new  elasst^s  w<*re  udmitted,  the  first  of  winch  left  the 
Academy  in  1874  and  the  second  in  1875.  By  an  act  of  Congress  approved  February 
2Af  1874,  the  course  of  itistrnctiou  for  Cadet-E*igineers  was  made  four  years  instead  of 
two;  and  the  new  provision  wa**  first  applied  to  the  clais  enteriug  the  Academy  in  the 
year  1874. 


BOAHD  OF  VISITORS,  JUNE,  1878. 

IU?ar-Admiral  JOHN  L.  WORDEN,  U.  8.  K,  PrenitynL 
Brevet  Major-General  J.  C.  DAVIS,  U.  S.  A.,  Vict-Prfiident. 
Captain  CLARK  H,  WELLS,  \\  S.  N. 
Honorable  DANIEL  8.  PRINTUP,  of  Georgia. 

Professor  C,  M,  WOODWARD,  Washbigtnn  LVnerNitv.  S:iiiit  T U   Mn. 

Hooorable  ALEXANDER  BROWN,  Soutli  Carolina. 

Colonel  ISAAC  H.  REED,  New  York. 

W.  H.  PARKER,  President  of  Maryland  Agricultural  Collegr*, 

Chief-Engineer  B,  F.   ISTIERWOUD,  U.  S,  N, 

RcrerrmlG.  M,  T.  WiaGHT,  MiuucficHa. 

Ilonoralde  JOHN  HANCOCK,  Ti*xas. 

P.  O.  HOOPER,  M.  n,.  Arkansas. 

Captaiu  K.  R.  BKLESE,  U,  S.  N. 

B<«%en*nd  ;V.  WHEELER,  LL.D.,  Pcnnsylvanin. 

Brevet  Miijor-General  WAGER  ^WA^^Nli,  \\  8.  A, 
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Bimbf  Ai  tljiir  Rirlimnutl.  ..,,,... 

S«^p(.  lU,  lifH 

17 

10 

JiJS     U 

S 

1.H ;  • 

^1 

^^B 

Uvnit"  pJ mil c* ^  Ffd will       ...   .  .. 

Maas 

Si^t't- 13. 1877 

]0 

<k 

to     12 

^, 

103 

1 

^^^H 

^1 

Duy,  Wnii»  BuiuuT 

Obio-. 

19 

10 

26 

t!5 

23 

2S 

123 

» 

^1 

^H 

Dovpi^t,  tYnnk  Butliiinl -  - 

Mh68. 

Si^pt.  i:i,l»77 
S*'pt.  14. 1870 
8i'r»M3,]t<77 

18 

16 

10 

i 

10 

«     a 

^H 

^B 

Ecki4,  ntrnifin , , . » • . . . 

Ohio.. 

?,(» 

i:i 

« 

2 

IS 

11^    t 

^1 

tJortlry.  Wtllt«FH  Henry 

IVim  . 

18 

1 

ti 

7 

1** 

11 

22« 

t 

^M 

H 

KiitAiiHiici  linjr,  Gurtiavi' 

Inil... 

Srpt,  1S,1877 

19 

Jl 

1 

« 

9 

10 

m 

1 

^H 

^^B 

Lftri^'.wniUirD 

McAlliHter,  iindrew  .. -,* 

N  r 

8vpt.  Rl»7a     1« 
S.'pt.  13.1877     18 

8  1.... 

■ 

A 

^^^1 

^H 

N.Y,. 

17 

U 

U 

21 

L9 

1 

^^H 

^H            16 

v» 

S<!ptl3,lB77     17 

sc'pt.  m,  1877  n 

1CI 

0 

7 

22 

ina 

s^^H 

McCn-ary,  Harrj'  linjtior 

i:... 

.\. 

23 

2S 

20 

Uft 

>■ 

^H            23 

Morita    xVlbert.... .......... 

Jf.Y 

Si'pt.  l»,  1877     17 
S^'pt.  H,  1870    iO 

2     23 

?H 

1(1 

111 

13«.    li^^ 

^1 

KkhuU  AHlinr... 

N.T.. 

5|    9 

5 

O 

1 

to« 

*'■ 

^m 

FarMmit,  I«ajic  Rmwa.-- i.> 

Mbb  . 

tw'pt.  Kl,  TP77     17 

fl     11 

1» 

2T 

f 

i^ 

*■ 

^m 

Pprktnn,  LyniAu  Bnmlimn 

Cmin 

8.'pt,  m.  1877    1» 

15 

25 

20 

IT 

IM 

'■ 

^m 

Rtnljn'wvo.  DcWitr  Clliit<m 

Mtr  .- 

&H'pt.  13, 1877    1» 

14 

24 

« 

14 

ue 

'  ■ 

^m 

^iinii?H»ik,  Biju*  Cl*iy  .*..,*, 

m  ... 

S^'pt,  l.iJK77    Itt 

0 

14 

10 

20 

lifi 

>  ■ 

^m 

Slinlli  tilMTir^^r,  Ulivrr  Dliickbuiii 

Pt^mi 

St'pt.  13. 1877     17 

a 

12 

11 

1 

19 

*<■ 

^m 

Sunl  b>  W  iniaiii  Stuttil , 

N.Y.. 

tMlit.  Ki.  1877     1ft 

18 

12 

27 

12 

IMf 

^H 

^M 

Stcwurf ,  j r. ,  HubiTt 

Mli^b  - 

St.pl  inj8^    IB 

7 

ll    5 

2.1 

Ti 

^H 

^M 

M>U«t«T,  Will  tarn  Towiif)«n»a , , . 

K.Y.. 

Skpt.  13. 1877    20 

21 

15  1  22 

8 

208 

'1^ 

^m 

Wliftr,  WiUlttni  Wilmut 

Pl*UII  , 

if^t'pt,  in.  1877     17 

11 

n 

27  1  20 

3» 

m 

■■ 

^M 

Wliitbiwu.  Jfty  Haiim^l 

131... 

8t'pi.i3.i8n  n 

3 

t 

21 

14 

S2 

>■ 

^m 

Wlilttlf,  Lb- wi'llyii  Fnii-fkx. ..... 

Vl^... 

i^ftt.  la,  1877  *  It 

B 

s 

1 

I 

n 

lOi 

'■ 

^H                                                                       fTiin) 

tnl  bttek  fr'HU  I  be  sveontl  clmi«. 

J 

RESIGNATIONS   AND    DEATHS 

(ktohrr  I,  l^fTt,  ht  Xorrmbtr  I,  1^7^, 


Caclct-Mttlfrlirinniitj  K,  I>.  Brnnm^r .-.*..*. ,... ..,,..Oct.  LI 

Cactet'MHiHhitHiiaii  C.  i'k'tiKittilH ,  •.* .Ort,  Swl 

Ca«U't-Mi»lKliipinjiu  W,  B.  Wliitti'lwy , Xar.  9»f 

C*iuk*t'Mi(lAhi|itiiau  .1.  S.  Unrlimd Sar,  V^A 

t'uil«^t-Kti>ritK'rr  A.  W;  T**nn»K* , ,...., F^fci.  «,! 

Cfwlft-MiilKhiimmii  W.  E.  Ho«t .Mar.  ^1 

C'i^U't-Mi<i^bii»iiiaii  (!.  K.  HarriKau * April  Si^l 

CfMlt't-MiilHlvipiuan  M.  Jncktiou.... .....AfiriJ  Wtl 

Csnti't-MidHlitfmiuii  P.  Bailj , Mmj  90^1 

ri*<l«*l-Mi(Uhliiiiiuii  W.  \,  Kiik>i7^jr Miij  fBLl 

CsKk't-MiilHliipiiian  <).  H.  tUlliiiger.. lli|j  90,1 

('H«lLt-Mi<lHhi|iiimn  (i,  A.  Sfoti ..MsTr  95^1 

(/iMlrt-Miili^liiiiiniiti  A.J.  Joii«*m.  .................... ............    .^..•.•Ilia#  %,% 

tt'MidNliipuum  E.  P.  Deal ,..j^«it  I 

C*«tM'EniHntHr  M.  IK  \o»ll,  at  York,  Pa.... J»ii.  1,1 

Cudet-MmHliipmaii  J.  B.  Murruy,  iit  New  York  City -Au^.  1 1,1 

CiiiU*t-MtfUlii|nimii  Johti  Taylfir ** liw*  Itti 

Cmlt*t-MidKlii{»iiitiii  J.  P.  Portt*r ........*.  I" 

C'littft-Miihhipniciii  Afiil>r<*k*4'  CrutiuT .--...  .-,*..  ..***.  ..-*..  ....  i 

CsMli't'Kuj^iiu'iT  \V,  St n>Hu*r  Smith ....,...*... \ 

Viit\ei'Mu\n\npu\nu  ,},  L*  Piiit'»*ll  ...... , .-.. 

CiwU*t-Kn^iri»'i'r  T.  J.  Hn|r;iii ,,.  _. . ..- .  ......J 

C_'fw1*'l-M»<lKliijmiaii  T,  L.  liontilHi ........_.» A<*|f.  i4i 

C'riHot-MiilNhipHiMK  A*  li.  HaH.Mnu.-.. - Aug.  Il»i 

CjMli't-Ki>^tiii'<"r  IL  U,  Ihtitgaii  . , ..8r|«L  3^f 


ANNUAL   RIFLE- MATCH 

HKTWKEN  MKM1S£IIS  Of  THE  QRADUATIXG  Ct^S^,  JVS%  10-20,  1^6. 


o 


Target  sbowiug  score  of  C.  N.  AtwuttT. 

TKRMg  OF  TliE  JMATCIL 


,  tlittt  a<lo}»ti'd  Ity  tin*  National  Riflo 

iatian  of  1875. 
tunce,  400  yai«lB. 
Be,  Remlngtan  Navy. 


rum  lion,  that  of  n  akimiislier  lying  down 
XiimlKT  of  nhotH,  7. 
PuBsiblc  {H.'on%  liTi, 


Name. 


|K.  Atwater  . 

[  G.  Qtiitiliy  ,. 

.C.Almy  .... 

L  FiUtiiort^  . 


Totiil , 


1. 

2, 

3. 

4. 

5. 

6. 

7» 

"3 
1 

4 

4 

5 

5  1 

5 

4 

5 

3:2 

5 

3 

r> 

5 

5 

5 

4 

m 

5 

5 

4 

5 

5 

3 

5 

m 

5 

5 

3 

G 

4 

4 

5 

31 

5 

9 

G 

5 

3 

5 

5 

30 

157 

ferage»corp  of  ctflfls... ,, .*... 21.  & 


7\ 


SIMMER  CRUISE,  LST8. 


OFFirKKS  AND  <'AI)HT-MIl)SniPMKK 


M  r\CllKt>  TO  TlIK 


UNITED  STATES  PUACTICE-SHIP    CONSTEI 


Commatiilrr  H.  L.  IIOVVISOX^  CommaHdimj. 
Lkniti»imiif-(%iiiiuiji»iilrr  (\  V.  URUlLEV,  Emuiut'  ftficrr. 
Lii'Utt*ri:nit-('uimii3iinlrr  (\  .1,  TlvAiN,  InMfructnr  in  Savitjation. 
Lifjuti-rtiiiit  W.  if.  l-:Mnia',  Xurhjator. 
Liciilf'rmiit  K.  i\  HKUin,  n'ahh-(f(n*'et\ 
MiwtiTH.  O.  KHTKNIlOt^SE,  llaUh'dJ^iHfr. 

MiUitrr  A.  WAHln    iratihff^trr. 

Siir;;iMMi,  K.  C.  VICK  Mi:ri,KN\ 
Assistant  Sm^mji.  W.  Jl.  KL'Sli. 
hiviujist4'i%  A.  S.  KKNN'Y. 

<nmpi«iu,  KiiiiHUT  HrnsoN, 

Uoiit^wuin,  ('.  K,  HAWKINS. 

iiiiiiiMT,  KoltEirr  SOMMKUS. 

i'lrrk  to  CoummnajHit  t\\  ('ji<U't%  V.  M.  McLEOD. 

PiiyiniA!*trT'«  Clork,  JAMES  Mc  NKEUOR. 


C  A  l)KT*M  III  j4 1 1 IPM  EX. 


FWni-tiaM  (:k) 

^m 

Buniaiii,  L.  II. 

(iiinvtt,  I,.  M. 

K.  lUi«,£,  R  W. 

Roditi^^l 

UHI,  ,\.  A. 

Ujimtt.  L.  O. 

Lup*'/,  K*  F. 

S4hw«*nti,H^ 

HljHh,  J.  B. 

IfifitiriitN,  J.  }{. 

Mjir>*h,  C,  C. 

^;rl^t*,  W,  ™ 

iJmwii,  (J.  W, 

(;ib?«t>i»,  J, 

M.'ui  ri-«%  D.  I', 

slojiji,  IL  rt. 

Cillioofu  ,J»  B. 

itill,  W,  A. 

MirMT,  R.  H 

Sn«m«i«'ii,  T 

I'hiine,  H.  a 

iinilif'iui,  W.  A. 

Mmm- J.  M, 

riMUH.  vv.  A. 

CUriiriitA^  A.  B. 

Hnrli.u,  V,  H. 

MutM,  J.  A. 

Taiuiiiii.  F^  It 

Cunniiijcliain,  A.  (*. 

I[jiy*l<'u,  E,  E. 

R.  :ul,  3^1.  U 

VVrUli,  U,^J 

l>cMi;rln.iry,  J.  A* 

H.hhK  J. 

Rhili'y,  C  K 

Wiki*.  H.H 

Drnyton,  P.  L. 

J(iii;^i'U»  (\  \V, 

■ 

Thml'da^H  {T2,) 

I 

Auilr^'ws  H.  B. 

('  inklis  U.  It. 

Kliln»ajti%  H, 

Hurri^miSM 

BalK'fw^k,  W.  F. 

Coli-n.  H.  R. 

Eiii]Ui*tt,  W.  L. 

Hiu,  a  a    1 

B.«»nii»tiuf*,  W.  L. 

Cilwr»n,  J.  IL 

FJfHiriioy,  W.  F, 

UriojjPiri^rf.  JJ 

Biinictt,  <». 

CfAvmi,  M. 

Vm- 1.  W.  G. 

H  luiikc.  r.  KJ 

Blow,  li,  r. 

Cruif,%  H.  H. 

FoisU.'w,  R.  l\ 

Kuril  1 

Burk,  G,  M. 

Crninlmw,  J.  I». 

ho-iti  1,  K.  K* 

Ka*t 

Buiit-s  F,  K, 

D.Mlllnll,  R,  B. 

Ui»or^»s  t'.  i*' 

<. 

Ca/«'[ittH.  E,  M* 

UmmrA\y.M.  ^. 

VVmws^.  H,  1\ 

i                  .    .    -. 

CjimilJ,  E. 

l>*»yiMi,  i: .  \. 

\\.v\nK,U.\V 

\.^u.w%.  ^H 

Cliirk,  f>. 

DrtsHvT,  a,\V. 

\\wt\\w\%,  ¥..  "Vl. 

VVXIJ^^I 

SLMMKR   {'KUI8K,    1879. 


33 


|Si^' 

Pui^iOIlK,  A*  C. 

in,  I. 

Fii?m\  B.  G* 

r,J.K 

Portt^r,  J.  l\ 

fB,  T.  H, 

Priiitup,  D.  L, 

f.J, 

R«'«*8,  J.  L, 

ID. 

Ri.Vr,  F.  r. 

^A.a 

Kobiuson,  W.  M, 

r. 

lin^vX],  \\\  W. 

Wellor,  0.  E. 
Wliitf^,  H*  K. 

Williamson,  b.  11. 
Wilson,  A,  B, 
Woodwanii  J»  J- 
Wright,  8,  U. 


.S**Uo<.'k,  J.  L, 
Strata,  T. 
Sraieft.  F.  W. 
Stayton,  W.  IT. 
Htewart,  C,  W. 
8ntton,  F,  K. 
i;riu,  8. 

toustellati tm  nailotl  from  AimapoliB  Koads  July  *29,  for  New  Bedfortl,  Maaiki 
f  AiigiiJit  3;  left  New  B^ilfortl,  Atigust  7\  fur Ouk  Bhills,  urrhtng  the  earne  day; 
I  Bluift^  Aiigiijgt  9,  far  Now  BcMlford,  aitiving  the  i^jime  day;  letY  New  Bedford, 
JX  fur  Nowi>nrt,  arriving  AngiiHt  14;  left  Newport,  August  If),  for  Buzzard'* 
Jtrcim^'d  in  Biizzard'-i  Buy  ruilil  *S<'j>teuibcT  It;  ilirii  nailed  for  Atinapoli?*,  arriv- 
litialM'r  9,  off  the  bar;  exercised  in  CheHa]»eake  Bay  until  S*^|>teirilK'r  21!,  From 
t  until  S<»pteinlH*r  2.S  the  cadet**  wert^  en|;ajtt"<l  '»i  Ht,'};ifi^  flie  United  Statea 
fWar  Dh1«. 


rXTTED  STATES  PRACTICE-SHIP  MAYFLOWKI?. 


luant^Commander  A.  D.  Biinvii,  Cumnmndintj, 

^aut  J.  C.  8oley. 

I  Assistant  Engineer  C,  H.  Gr»u'nli'jif, 

I  Assistant  Engineer  R.  Crawfuitl, 

frut  Snrgfeon  J.  A.  TauTu-r^  jr. 

I  CAUKT-KNGlSKKitS. 

*  Fit'nt  cJau  (it\). 


i  ox\ 

Bowers.  F.  C. 

Elsefler,  H,  8. 

Norton,  H,  P* 

1.  w* 

Br>an»  B.  C. 

Iftbefiter.  R.  T* 

Piekrell,  J.  M. 

r.  iL 

Carr,  C.  A. 

I  runt,  A.  M. 

Salisbury,  G.  R. 

f  F.  M. 

Carter,  T.  l\ 

Mc  Fail  and,  W.  M. 

ScTibuer,  E.  H. 

On,  M 

Crygier,  .L  IL 

Lubbe,  C.  B. 

Tiileoft,  C.  a 

1 1  J » 

Secttnd 

dmniX). 

,  \v.  n. 

U 

Thml  i 

:ht9^  (S27), 

!5f.A. 

DowHt,  F.  B. 

Moritz,  A. 

Sniitb,    W.    8., 

IB. 

Eckel,  H. 

NieliulU,  A. 

fourth  ela«<.) 

R.J. 

(Jartley,  W.  H. 

Pardons,  J,  B. 

Stewart,  R* 

kK. 

Kaeuinierling,  G, 

Perkiim,  L,  B. 

WebHter,  W.  T. 

ti. 

Mt' Alpine,  K. 

KedRrave,  1),  \\\  C. 

White.  W.  W. 

MeAllijitiT,  A, 

Saaipson,  B.  C. 

Whitham,  J.  M. 

.  B. 

McCreary^  11.  R. 

BUallonberger,  0.  B, 

,  Whittle,  L.  F. 

(lat'e 


iayflowrr  left  Armapolif*  June  24,  and  tiroceeded  on  her  cniise,  touching  at 
L  Va.;  NewCaj^tle.  Wihnington,  and  Kd^^^tnumr,  Did.;  Chester,  League  Inland 
Bprl,  ftui  I*biladelphia,  Pa* ;  New  York,  New  L<indon,  Conn. ;  Boston,  Oak  Bhid"«, 
ir  BMfonl,  Maj^.;  r»'tnniing,  touehed  at  Newport  Toq>edo  Station,  Brist^l^  and 
il€P,  R«  L  J  New  Lrtndon,  Conn* ;  Cold  Spring,  Newburgh,  \V*.*i  IlNvvuV^  vwA^^v^^ 
|vy-yanl,  K.  Y.,  and  Wiiwhin^fon,  D.  C;  wailinl  thenci?  for  tlie  "KayxivV  X.*:«v^*i\w^» 

9na  . 


L 


3 


Tahh  (tf  coepicicui9  h  k  appliati  Ut  the  Jinal  ai^rngts  in  Mrh  branch  In  j^rrparitif  fir  I 

CADET-MJDSUirMES. 


IH?liiirtJii(7jit 


8uL^<ct. 


OhlflHUt^  MUll  OtiniK'I'J  . 


St««iti'KngIn«i^iiii^ 

Aiilroii<mtj,y>«v  Igntiun,  niiil  ( 

VbyaUm  an4  Clx  »m i  <  ly ^ 

MAtbcniMt  ki«. . » I 


tSeanianifaJp  ,, ., , 

ICatbI  Cotistruetioa 

NaYal  Tactic* 

Ordiuuioe  Ituitractiou*  «<ul 

Inlkntiy  TaoticA .,. 

Ordnance  and  Armor .*..#. 

Algrcbra  and  Geotuetry ..*,«« 

Trigonometry,    AnnlyticAl  Geometl^, 

and  DtfMcript  ire  Q  eomeiry , 

HarliM^  Enginfa 


£n£^h  Studies,   Iliiikirv, 
and  Ijiw. 


M«denk  LMigiiaeM  . 
Drawing 


'  Gvncrfll  Astronomy 

'  Navigation  ajid  Surrpjing.. 
Piny  sirs  and  C  hernia  try .... , 

^  Ei#H-tridty 

I  Li^itandHiwt , 

iMcchanlca  and  Applied 
Xaval  Arrhit*M'tiir« ...* 
£ngli«h  and  Htatoiy .^.*..4 

Hbtorj  and  Khr(<itio »....,...., 

Conjpoti  it  lnD,..^.««.«»^.. ..«.»«. 

I  Public  LIIW..........J.......*. 

I  Frencli.,.....*..*.*.^.*. #.••..< 

I  Spaaiali 

I  Llno'Dniirfng  and  To|»oKtmi4ljr 
Skfitcbbis *** 


Maximum  for  each  roar,  ctcliialTo  of  ekM;tirf«  . 
Dadueikm  ftiir  eaeb  dvtunrlt 


C«M^llt:i»tttA. 


f    -s    1    1 
f    1     f    1 

il  Mil  M 


s  .^. 


-  Election. 


T\HL!:    OF   COEFFTCIEXTfl. 

khh  t>f  e9?Jfl>e!en f *  ia  hi- applied  to  tkf*  Jinal  avn^n^en  in  tfach  hr.tay'u  4t'' — CuritiniiiM}. 

C  A  DET-ENGIX£K]IS. 


Jj^luirttiMMir 


s<a»Mtt 


C«4ilHeieuto. 


h 

u 


»hlli 


mAtieii 


^r 


L'Biig-iiirtei'lii^ 


vying  -.,-. -,.. 


Nil val  C  u«M  I  riic.l  l«u 

Alji«*l>r»  Aiid  Goometiy 

Trigoiicnijcit ly,    Ani4l>tk<»l    Gtumt  rrv, 

UK <l  Dt  srri  pt ive  Geoiu*^tty ^ 

Mi'4'hani('iU  Drawing , 

F«Urieattoii  of  ifaflbinerj- , 

Ikwgiiing  of  Macliloery 

Murimi  Eugirtps  .-....- .-.-. 

G*"T»eral  Astronomy 


II 


IB 


BAndChfwklry. 


pK»*rtiiinirit     aod 


Afrftlicd 


l*ljy»lc«  anil  CbemUtrj ,........,  8 

El r €  I  r ici  t  y 

Liglit  and  Heat  --- 

Physical  Heiumremciiit* ,,.. 

&tiH  liiinif^^  and  Applied  Miitbematics. 

Mei'bAQieii ,., 

Xavnl  Architecture .->..... 

English  jind  History 

History  and  Khetorio. 

Conipoeiition ......-.,. 

Public  Law .-, ,J , 

FreniTh,-,, .„.,.. _.        J 

Spanish > ,-..,- 

ixun  Ibr  «a«h  jear,e%rluaive  of  doctlveii. , 

for  CAcb  demerit... 


|tllglt9h   Shidl.-*.  ITM(ory 


I  La: 


■s' 


76 


132 
.GOT 


I 

9*    ti 


14 


■2  3  a 


4  ;      16 

■  i 


36     I 


ViH 


[  2:JK 


24 


U«l 


118 


8) 


228 


304  I 
.03 


rm 


MERIT-ROLLS  FOR  1877-78. 


^Toll8»  TiJfide  out  yciirty  for  ench  dass,  show  thv  profi^nenoy  nf  th*^  CmlctH  in  racH 
[of  htut]y\  The  niiniWrH  givf*n  in  tht^  jirriM'^Hug  taliU*.  .Hhowin;^  tlio  rrlHtivn 
I  of  the  ilitfeivnt^  lirfiiiohes,  ure  nstvi  as  eo^'tticienfa ;  the  final  mark  in  cjirh 
I  (on  ft  8c«U»  of  4)  beiug  ijiiiltiiiliiMl  1»y  tlie  iiumlMir  r^esigiuHl  to  thiit  bniitch.  The 
[the  proclucta,  dfier  makiug  deductions  for  conduct,  in  tin?  Hual  miirk  of  the 
w  the  year. 

>  pjifle  of  Cadets  who  take  an  elective  eonrsei  in  any  hrnnch,  the  flniil  innrk  in 
I  is  det<*riiiined  by  adding  to  the  finnl  nuirk  mceivi'd  in  the  roqiiirfd  ooiirno 
Eltf  th«3  amount  by  which  the  tinfil  iiiink  in  th»^  i^li'i-tiv*^  eotiTM«i  exriM'ilM  ^.W, 
I  gfadnating  merit-roll,  the  linal  mark  lor  the  cour»u  i.h  tleteriniiiLHl  hy  the  «nm 
bur  yearly  mark**. 

6tA  who  attain  85  percent,  of  the  multiple  in  any  year  »hiill  ho  diAtinf^nliihed 
'  affixed  to  their  names  on  the  merit-rollH/* — (Re^dnlloiii*  U,  8»  Naval  Acad* 
[150.) 

\  whose  names  are  marked  tlius  (t)  were  found  rlefteiimt,  but  were  allowed  to 
I  in  their  e  hi  **s«^H  on  condition  tdpaAsin^  at  :t  re-i'xjiinijmtion. 
marked  thus  (t)  were  found  detieient,  and  turned  iuuk,  to  reeoiaracmre  I  ha 
lof  their  re.Hpective  elasN^a. 
I  marked  thui*  (f)  were  found  detlclcut,  and  i ecommcndt'd  to  be  dropped. 
utes  aV«*enec  from  examination* 
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<  ■  A  DET  MIDKIIIPME^. 
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I  V.  W.  Hoiiriiism , 

II.J'hplpH..   

i  RWilkiiirtOii 

n.RWi'st. .......... 

A.  R.llowzt^, ..._.,-, 

P  l>.Hw«k*«!L., 
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CADET-MIDSIUPMEN. 

BeJiekHt  ttecHom  o/fouHh  chM  (SPi  mfmber»), 

Tlu*  f(*ll*)\vins^  c'ii<t<i>t»,  liiiviiit;  bt'cii  tiiTtieii  bark  at  tlio  Apmi-atimutl  exiiminmf 
hast^  ii<>  relMtivt*  poHitiou  with  tljc  uumiiUiTsj  of  flu*  tVmrUi  clajiuj: 


t  Bi'll,  K.  X. 

t  Coinvay,  J.  .L 
t  Dn>U%  J,  (i, 
t  Dudley,  C,  J. 
t  Fletcber,  W.  Jl 
Gnimbs,  W.  J, 


\  Hii'bbarfl,  X,  M. 
t  Kent,  G.  E. 
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V  A  I>K'r-KXGIXKER8. 
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£  ADMISSION  OF  CANDIDATES  INTO  THE  NAVAL  ACADEMY 
AS  CADET-MIDSHII'MEN. 


KOMIXATION. 

the  Tinrnber  of  C;iiU't-Mtil.slii|init*n  }iUow*>il  at  tlic  Ai'iKknny  Is  one  for  every  Mem* 
[mI  DeU'g{fct4?  of  the  Huusii  of  Rrpn-simlutivw;  one  for  the  District  of  Cohinibia  ; 
.  t<»ii  a p pointed  nt  hirg<^.  At'tnrditjj^  to  thv  act  of  Coiij^jreti**  approved  June  17, 
?,  *' There  shall  not  he  at  any  time  more  in  nixUl  Aeademy  appointt^d  at  larpe  than 
»"  As  it  will  lake  some  time  hefure  the  imitilRT  now  at  the  Aeademy  can  be  redacod 
«n,  there  will  l>e  uo  appointmeut  at  large  for  iit  leant  three  years  to  eorae. 
L  The  nominatkoi  of  eaiididiiroH  for  a<luit!^iori  from  the  District  of  Columbia  and 
ar«^e  in  made  hy  the  Prejiideiit.  Thi-  noiuinatioii  of  a  eamlidate  from  any  Conjjrea- 
inl  diMlriet  or  Tt'vHtory  is  madi^  on  the  reeitmnn-ndation  of  the  Memln'r  or  Delegate 
m  at'tiiul  n^fsideiitu  of  hta  diNfriet  or  T».'rHtin*j. 

IL  Eui'li  year,  tm  sjhmi  nfttu-  the  5lh  of  Mai  eh  a«  fmHMilde,  Memher>*  anil  Delegates 
1  U*^  n«dihed  in  writing  of  vjieaueie»  that  may  v\iHt  in  tlu'ir  distrii^H.  If  tjiieh  Mem* 
T»  or  Deli'^rji^ort  m'^h'et  to  ree(unm<md  eandidate^  hy  the  Initof  July  in  that  year,  the 
■retary  of  the  Navy  is  rt'i|uirrrl  hy  law  tn  till  th»'  va(."anriesexi»tiiii|r  in  distrittri  aetu- 
f  repreHt*nt**d  in  Congrrs^s,  They  will  hr  filli'd  hy  appointment**  from  the  districts 
wbieh  the  vaeaneiea  exiMt.  ^ 

y.  The  nmnination  of  randidatew  i^  made  annually  Indw^tn  Ihe  5th  of  March  and 
'  IhI  of  July.  Candtilat«**4  who  an*  nominatefl  in  time  to  eimhle  them  to  reach  the 
iili*my  on  the  llth  of  Jnne  will  receive  permimion  to  preKent  themswdves  at  that  timo 
tlic  Superintendent  of  the  Naval  Acadi^my»  for  examination  as  to  their  q  n  all  fie  a  ti  ana 
idmiaiiion.  Tho*e  wlio  are  nonnnati^d  prior  to  July  1,  hot  not  in  time  to  atttMid  th© 
k examination,  will  he  examinnl  on  th»*  22d  Mf  SepttMnlii-r  ftdlovving;  and  should 
'  candiilate  fail  to  ri'j»ort,  or  he  fonnd  plivKieally  4»r  iin-ntally  dixtpialfHed  for  adniis- 
l.  in  Jnnc^  the  Meinher  fir  Delegate  from  whose  diMtriet  he  wikh  noiiitnat«'d  will  l>e 
itieil  to  reeoininerid  anotlier  randidate,  who  kIiuU  he  exanntiid  oti  the  \l2d  of  Sep* 
her  following.  Wlicu  any  of  the  date^  iissj^ned  for  exannnatioiij^  fall  on  8unday, 
examination  will  take  phtee  on  the  following  Monday. 

•  A  sound  body  and  healthy.eon^titntion»  good  nu-ntnl  abilities,  n  natural  nptitndo 
'tiidy  and  habit.s  of  apiilication,  prrnistent  etTort,  an  olieilient  and  orflerly  rlisposi- 
f  iind  correct  moral  principles  ami  dept>rtmi'nt,  are  ho  necessary  to  Hucee»s  in  pnr- 
K  the  cournc  at  the  Academy,  that  jici*Mons  conAeiom*  of  any  detieieney  in  these 
•H*ts  are  earnestly  reeonnnendcHl  mit  to  Hiibjeet  tbemtwdven  or  tlieir  friends  to  th« 
tilirHtron  and  tLi.Hfippoirdinent  coii«equeid  u]Mnj  failnns  by  accepting  nomination!* 
^^ttempting  to  rntera  ►HiTvici^  for  which  they  are  not  litted. 

KXAMINAIIONV 

^-  Kach  eamlidttlo  for  appointment  as  Cmlet-Midsbijnimn  nm^t  prei^Mit  to  tlie 
**^tinc  Board  witinfactory  teNlimonialx  of  good  nuuiil  eharjuder,  and  innsi  certify  on 
*^_  ^ohirt  precise  age«  which  nni*it  he  over  fourteen  an<l  h.Hsthan  eighteen  yeaii*  at 
^*»ne  of  the  r^xamination.  No  eaudidato  will  he  examined  whose  age  doea  uul  CbW 
J^A  the  presM-ribcd  limitM. 

Csinditiato,  muHt  be  ]Aiys\cnUy  woinnl,  well  foniu'd^  and  of  tiM\M  eoT\A\V\\\\m\v 
rill  bere/yH/A'rf  to  pass  a  mttUfUvtury  exam  I  tuition  ItelWe  a  med\ew\\>tt\wi£(k  i;iOTn(- 


posfd  of  III**  Mtirirooti  i»r  Ihi*  Xjivul  Acadi'iuy,  ami  twn  othi*r  itirdicul  olllwn*  tci  tw  tUfl 
igiiatrd  by  the  Si'tix^tiiry  *»f  ih**  Siixy.  ■ 

VIIL  Any  one  of  the  folluwitig  eouiU(ian«  will  1h*  (fiilUcioitt  to  vnnm  Uie  ivjiN-tiMoB 
H  raiKliilato.:  ■ 

Fi'^^ilo  couMtttiitinn,  iiilirntiMl  or  .acrniirnd  :  ■ 

Gn*at]y-r«djuiliHl  di-vrluimient ;  fl 

Pcrifi»ni*itl1y-hiip!LinHl  i^rtn'iul  liratih;  I 

DiHuUml  4UM  litixiui  (liAthi'HiH,  or  iiriHlt9ii|KiMitioii ;  ^ 

All  f'UiHjiitc  (liM4>aM4'fi  or  rt'.su1t<t  of  iitjiin<'>4  that  wonfil  pcnnaiK^iif  ly  Lriiit/iir  vlHrU^fj^ 

Wt'ak  or  ili«<»r<lrr«Hl  iiirdk'rt ; 

CtiltirHHHiK  aiitt  coiTiiitntiU'iilih*  ilt<!N<iiM*N; 

Umintunil  riirvsitiin*  **f  M|iini\  torttrolUH,  or  ollirr  deforuiily  ; 

iVrnmiM'iit  ini'ilk'iiiM'y  ol't'iUur  of  tin*  rxtnniitlt^ii  ur  articttliiliuu*  6t»tii  ju%j  am^ 

EpiU'pHy  or  otlM'r  tonvulrtioiip*  witliiij  Iiv<*  years; 

Iui]iiiirr<!  virion,  or  cliroiiic  djM'aw'  of  fht*  or^tunf*  of  viKion; 

<tn»il  luirilii**s8  of  luniriii^  or  fhronir  lUHi^am*  of  tkv  vhvh; 

Cbroiiir  iisiMil  LHtnnh,  o/ij-iiu,  polypi^  or  nrvtil  vulHr^vuwui  of  the  hHtHjU; 

Iiii|,H.Hliiiit!tit  of  sjieoL'li  to  Mirh  Jill  rxtriif  Hf*  to  iJiJpiiir  t'llicu'ucy  iii  |li«  ynsr^amawam 
of  fluty; 

CUroiiir  iliK««a'M«K  of  hiuirt  or  Imi^K,  or  [lt«i-uliMl  itidjcntifniH  of  lin1»iUty  to  C3itdi»c  < 
ptilmotuit^'  nflV*rt jfjii« ; 

Hc*ruiii  or  rot**utjon  of  tt"*ti'Kiii  itij^uinal  ravity; 

8arc'ocfli%  liydro<idt%  Ktrictiir*'.  U^tula,  or  lia  luorrhuitb; 

Lar^i*  vuricoM'  \vh\-i  oi  lower  litiil>^!,  nirotmu^  or  roril: 

Clirouii'  nlrrrs. 

Attfutioii  will  also  In-  paict  fo  rlir  Ktatim*  of  thi'  caiididati*;  ami  tiu  uiir  mtunf^ 
Tiiitli^  Hi7J'  for  hiH  niiv  \\\\\  Iw  i^'rriv«"il  into  th<*  Arad»'iiiy,     In  vutmL*  of  doiilii  ftliMal 
phyHJral  roriditioo  of  tlo*  i^ttdidato,  any  itiarkint  rl«'viatioii  from  tlio  umuaI  «l«iidai 
li»'ip:trl  \vi11   sidd  iiiatt'rinll>  to   tlie  considrmlion  for  n»jfctioii.     l"^%'c  fi*L*t  friU  !» 
iidiiittniia  hi'ijucht  for  tfn*  i-atidnliit«s 

Tlif  bo;ird  will  ^'xcri'lrM*  a  projH'r  di^i'n'tioii  in  tbo  apidiratloii  of  tW  Jitititp 
iunifi  to  f^acli  (?iiiM%  rf*j<>i<ting  m*  raiididatv  who  i.^  lik<dy  to  b«*  rtllcirtil  In  tlii* 
ftinl  adudttiu>(  no  one  who  im  lik<'ly  in  pro^-fi  phy^ieally  iitctllriofit.    Xo 
ri'Jri'ti'd  by  tilt'  tioard  will  bo  aUt»wi'd  a  rt'-t>Kandnntii»ii, 

IX.  Tb(toatMli<biti"<  imi.st  panH  a  miti^farttiry  t'xnntiiiatioii  l>«'fori'  th«^  Artiilcitiir 
ill  iH'ailin^ft  writing,  Hprlliaj^,  jm  illiniitir,  |;**oj;nipby,  uu*[  iln^liMb  i^rainmAr. 

X.  All  tbi'  rvaniinatioiLH,  exi'i-jil  in  n*adinj:»  will  b«*  writt«'n.     Catidi«lBl«««  »1» 
Indow^  tlu^  ntatidard   will  nH't'ivi*  a  wMoml  and   linid  MXumiiiatiini  in  tlw*  »til«jrn* 
whirh  tln\v  full.    Drive  i«»ncy  iii  any  om»  of  tUf  j»ubjfxi«  ul  the  f»r»i'oiid  t'XAmhiati<«ii 
bi»  Knlflfienl  lr>  inHUi^*  rtj^ction. 

XL  **Cundidat4'-*  n-jected  at  Mncb  I'xatntnalioiis  Rhnll  not  hiwvt  ihi*  priril 
DthtTi-xanihtation  for  aduii^Hion  1»>  tbi-  ^auw  rbi>w  uiilt>»4  r^*riminii*ndt^l  by  t 
of  Exumiherw/* — (Krt,  Siat.,  $  1515, j 

TiicxeiiAL  cttAHAcncii  or  tiik  i^rKsrioxs, 

Xn»  A»ir  (  HMi  I  Ti  .^ — S'otnthn  aittl  numeraliOtt, — Tlie  rundidati>  in  rr<|uir>  <t  r^t.^p' 
in  fi>;nn"<  any  wb*d<»  nnniln'r,  lifciinaL  or  mixed  number:  Un  writ**  in  homU  autJ 
niintb«T;  and  to  explain  tbt*  Ronnin  and  Arable  «>«Temi*  i»f  notatif«n, 

litnomii»ntr-  HHmhti'*> — Tbr  tabUvs  of  ni«niey,  wei»^bt!*,  and  trieaMtir^i%  in  ova 
iiiebidiii^  Kn^li^b  ntoney ;  mblttion,  ^nbtraetion,  rnn)ti|dii  ati«tn,  and  divi«i«i||l 
noiiduEilr  numbrn^;  the  relatitin  e^i^tiu^  Imlween  the  troy  and  a\oiriIii|) 
nnndMT  of  eubic  tncbiv^  in  a  ^:dbin  ;    rtHltlutiuQ  of  diftiniiiicnvi  of  tinigtliui»  I 
<^jntvaleril^  iti  time,  and  rice  rrrmx, 
J^trfhn», — Th«^  cand)datAi  ui\v^t  \»e  ^wwuVvwt  V\\\\  v\\\  >A\<*  \it\w«-*«t%  «f  ( 
(/cetinjif  fraetiimsp  and  U  ex\uH'lvi\  ^**  v»^  ^v\A*'  \u  v6nv^  tVw;\s  \\\v  \^mw«^l^x^  «oi?v.i 
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^^K^9,  anil  ioXw  faiiiiliMr  witli  tlir  rontrnotrd  tiK^thtMls  of  tntiUiplifntinri  aud  cLivisioQ 
^^^11  ill  llii'  imlitiaiy  ffXt-liDnkK  nii  iintliiiu'f ic, 

^^^r't»prrth\i  of  tinmhrv}<, — IVnt  ot'dlviHiljiltty  of  nninbei'i*  1»y  2,  3,  5,  8,  9, 11,  25,  125^  SiC* ; 
Hpi  tv*«iliitiim  of  «*nHipiirtitt'  uuiiihoj^^  into  prime  factorn;  Uw  nuithoil  of  determinin|f 

*i(rbt*ilit»r  liny  tunii1if*r  ie*  priini'  or  t'nmjMiait4%  ami  of  Ittidin^  tin?  greato^t  coiimiou  divi- 

bor  tiud  th<i  l^siMf  coiimion  nmltiph^  uf  larjjje  a«  w»?lJ  iw  nrijall  unu»h**r«, 

Uatitt  flwrf  proporiioH, — ^DrrtuifioiiH  and  ♦^\]>laTiations  of  the  mitnrc  nf  ratio  and  jin>- 

^H'tioii :  dilferi*iit  lUi-rlmds  ul'  wiitiii*;  ajmiimrfi'tii ;  Hohiltcm  of  jimljlciiiM  in  rsimplt*  and 

«»iiii)lMHnul  pnipovtioij. 

Krt'rrutaijt\    hift'trtit^   ^uhJ  dtHvunnt, — Exainpbvs   usunlly   j^ivt^n    iukKt   tliow  Ue3MU  in 
linit'tit'rt. 
.JrttJ^Ht*ntli}tt, — Till'  rui'asnreuii'iit  of  rfrraiimilar  miHiiees  :iinl  MiliLin«'rt.  ■ 

ICraiution, — ^TJif  **xtnu'tiou  nf  Hi|iiar**  jtiiil  vuXn*  n»utrt. 

»jMif/*/*»*r. — Misfi'llsmrouH  protilenm  uhiiuMv  rhiMJ^i'd  nii«l»T  tluK  liiMiil,  xiniilar  li»  thoKW 
liiuud  in  .M'htMd  antlnnrfir><.  It  is  i-MHrnfial  flint  rli*^  t'«i)diilat</  nhall  W  thoroughly 
-prvvtUMt^nt  ill  all  brani'lio!*  ol'  arithiuHir;  uun.'inal  rx:iMOh'iire  in  tills  will  Ue  alloweil  to 
■ount  in  hin  tavor  in  rnni'  i>f  a  Hli^^ht  ili'lii't«'n<'y  in  i>tlit^r  snliJeetH* 
^Blionld  pi'rHinm  intfodin^  to  pn^HiMit  thiMiiMrtvoH  hh  randidati>H  ncMpiirr  n  knowWd^^ 
^Hl1i;«*hni.  it  will  In*  found  to  Itt^  of  material  a.'i.HtRtanci^  in  th«'  (H)Ui>m*  id' study  pTn*Hn4'd 
^^klie  Ai*iidt*iiiy.  althon^h  not  rtniinriMl  for  aihiiiN><ion. 

^^M'^lii'n  prai'ticaldc,  shonld  the  i-mulidati'  mi  prrlV^r,  jil^flonir  MilntiojiH  <d'  proldeuts 
^H^-  Th*  snbf^titiift'd  tor  aritlniit  tirai  nitliitioit.H. 

^^vi-'.outtAtMiv. — ('unditlali's  will  W  ipii^Hf  torii'il  oti  tJo^  ;fr'nid  dj  visions  of  tli*'  land  and 
|^^*r;  tUi'  i'liarac'ti-r  id'roa.Hf-lini'js;  tin' «lir«*<  tion  uTid  position  of  iiiconitain-clniinHand 
till*  liH  :ilit\  i»f  iniptirtaiit  pi^ak^^  tlio  jiosition  and  roiu-Ho  id'riv»n>i,  tlnMrtiihntaric*N,  and 
till*  l.Mwlit*!*  ftf  watvr  into  Avhitii  tlu-y  empty;  the  position  of  iniportatit  H«*as,  lja>s, 
IpiHX  and  amis  <d*  tin*  si\i ;  tli»'  ]Militic3il  divisiotif*  cd*  thr  laniK  llirir  position,  iMMind- 
Wt^^.  and  t-apital  citi('*i;  thv  {Mtsition  and  dirt'ctton  of  ^reat  ]H<ninsnl{is,  snnl  tliv  8it' 
^Hpiiti  of  itn|iot1aiit  and  pronilni^nt  capi*?^;  strait.'^  Konnd<4,  idianntdH,  and  the  nnmt 
JPI^itant  caiialH:  |rrp»t  liikfH,  and  inland  si*aH;  poHition  and  }iolitical  conniM'tiou  of 
ilH|Ktrtant  islandM  an»l  I'olonial  Jjosst^ssioii-H ;  loiality  of  oitii-r^  of  historical  iiolitit^al,  or 
MMiiM^rt'ial  iinportancr  (attrntioii  ts  sp*M  ially  (nilU-d  to  tin*  rivi*r:s  niid  hoilifs  td*  vvat««r 
^Hiliirli  fiti«*s  nTv  Hitiiati*d);  flir  coiimi'  «if  31  v^^hsiO  in  inakin|;a  voyajLji*  Iw^tAvet-u  well- 
^^pwn  SOU' port  s« 

^BltvMM.U(, — Candida te»  will  be  i*xaiiiin< '(I  in  Mo*  wbob^of  Kn>^lish  grammar  aMtrrat^nl 
Hi  tbo  4oiiiiuon-»t*licM)l  trxf-b(M»ks,  onibracinj^  tin*  following  snbjmtK:  Tin*  ili  visions  of 
lc*tf4'is  aiiil  the  list-  of  ('a]nralH:  tin*  parts  of  sptM-^Ii;  tb*»  cbissiHrarion  of  iioiiim,  and 
tUi*  diMinrfions  of  |M-!*Non,  ^iiob'i,  and  nnnibi-r;  niob-r  tinmlMt\  tlu'  rnlrsfoi  tbo  Airiua- 
gUMa  of  i1h*  pliirab  nnnos  iirr^ilar  and  ib  Irrtivr  in  nniiibfi',  thr  jilnral  of  proper  iiani**8; 
^Hir*r  i'fi^r,  tho  ditforiMit  nst*s  of  tlu<  tlm^o  castas,  tlio  rnh-s  for  inl1fcti<oi,  tin*  rhun^p«}  iu 
^Htii^  to  denote  casi';  the  ditfermi-e  bt^tween  thi*  d*dinitt*  and  indefmitt*  ar/^WCf  and 
^K  iiM*  of  a  or  fiw;  tin*  elMssifiration  of  atijtviirrft:  tlw  explanation  of  tbr  different 
^HnniH*N  <d*roin(ianKon;  the  rnle«  for  t^omfHtt'hif)  udJtTtirtM;  irn'^nlar  and  defeetivc  coin- 
^Bbffn;  iintiHTals  anri  ibt  ir  Hns^iitieiition  ;  tlu' donble  elassiUfati<ni  of /iron»«/»4f  tir^f^ 
^H>ii»iilistantiv»'s  and  atljeetivest  siMuaidly.  info  personals,  relatives^  ^e. ;  pi'iMiliantiet^ 
^HHir  n^'  of  |MT?*«iiial  prononns,  as  the  ditVen-ncr  iHiwetn  nttf  and  mhtf,  lM*twi<en  thoti 
■ftltil  tfi*u.  ami  thi'  %'ari«nis  nsi'sof  i7;  roinponnd  pei'Hi>nal  piiaiofois;  the  double  otltco 
iHf  ridativrM,  and  the  ditfen*nt  elasHesid Objeetstft  whieb  eaeb  of  tbeni  tsa[ip]ied;  com* 
^hud  relative  pi^iniains;  ioleiTo^^ative  proiionn>:  a<\|eetive  ]»mnoniis.  or  pronominal 
^^wtives,  and  I  heir  ebiHsifieatinn;  tbt^  tda^^itW-alion  iind  ronjn^ation  of  vn'b^^  the 
^Klicin^  betwe«'n  transitive  and  iiitran»iti\e  v»*rlkM:  the  prineipal  pnits  of  n-gnlar, 
^Bipiliir,  and  defective  verbs:  the  nH<'!<  and  inlb'etion  i»f  auvdiarieM;  the  I'SHi-nrial  pecn~ 
^^Mll^n  In  the  UM*  of  voice,  inotHb  tenm*,  nitniber*  and  [lerson  ;  tenseHnulinji^^  and  per* 
^Bil  cMdiiigM;  iniiH'i>Minnl  rcrlm;  the  cUisp^itication,  fooiiatioiK  and  couipanson  of 
^Hriu*;  ciMijiinclive  nilverbn;  the  use  (d'  prr^attiatttt,  fi»frr/rc^ffow»,  ;uul  conjun«vCv*rt»*, 
^^Bl  tilt*  t  tafwifiration  of  the  btter. 
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veil  niulii 


Till*  rules  for  thi*  uoiistnictiuii  ami  jimiugmiK'nt  uf  witrcUatiti  ,-»*  lin-nci*^,  j 

Pnt'singj  nccimMuf!,  to  \hv  folhiwin;^  tnmlt*!  : 

Noun:  tiMw*<,  jjjender,  mniilH^r,  pt^rHnn,  tsis*". 

Article!  Ih^finWv  or  iudt'tiuitr  ;  qurililirii  rmim. 

-Jrf/tt'/irp;  C1ji«<4,  ironijiur'tHl  oi  not  Lun»|»ttriMl ;  t'lHiipniisini,  if  juliiiitthtt;  it:  ilt'STrcr  ri 
comparison;  qualitiecl  noun, 

Pcrmaal pronoun  :  Pei-^oii,  ^rniler,  niiTnlM>r,  ra*M% 

BelatitJii pronoun:  Pi'r«ciii,  g^'tuliT,  iinniher,  t-iwo,  auti^tTtUnit, 

liiterrogativf.  pronoun  :  (teinlpr,  nniu1»or,  cuhis 

Adject  i  m  pro  HO  un  (or  prontnitiiiiil  urijcctive):  CIim;  ;  <]UuIi5cMl  wuril. 

Verb :  Class,  funn,  printipul  i»;a1n,  tfiirte,  mood,  voio»\  fH«rH4iii»  niimbrr,  *io1»ji»ct, 

Ailirrh:  CIhhh;  derivation  iiiid  I'otnpariNon,  if  dt^iiviMl  tiiidcoin|MiriMl ;  ijitiiUficHliifrf«I. 

PreptmUhm i  Words  lirtwccn  wbith  thf  r<'tatiot)  ta  hIiowu  ^>y  the  pn^|M»^tiiin. 

Intttrjivfion:  The  kind  of  emotion  cxitrea«*»d. 

Conjunction:  Class;  word»  or  aentrnres  eonneoti'd. 

The?  conHlrut'tion  <»f  tho  Wi>rd  will  be  reqnii'ed  in  all  ch^m's^. 

RKAPiNti. — C'andidati'S  ^vill  be  examiued  in  rending  aloud  Ku*^ttsli  iinj^M*  ill  a  *t»nd^ 
ard  work  ;  for  example,  Daaert>ft't*  History  of  tb«  United  8tateH, 

WitiTiNO  AND  SPELLING. — Candidate's  will  Vk^  iTqiiiri^d  to  writ*?  a  sliart  origiii«l  kllcr. 
and  un  exeixlse  in  dictation,  and  to  sptdl  twenty-four  words  in  eommon  nmK 

An  exereifte  enntaining  eight  or  niort^  iniiitnkes  in  spelling  will  not  Im  cotisidfjird  ifll' 
sfaetory,  ainl  will  In*  t+ullleient  of  iti^elf  to  eattwe  the  rejet  fion  of  the  camUdalr, 

AI>Ml!i?sl(JX. 

XHL  Cuui!idate«  who  pjiHS  the  physiral  juid  nieutal  rxaiidiuitlotift  will  rec?dTe 
pointnientH  iw  (Jidet-MidHhTinnen.  and  bveoine  liunatew  of  Dif*  Aeiwleuiy,  Bach  m 
will  be  reijaired  to  sign  arHelen  hy  wbirli  he  bind.s  hiTn>Mdf  to  g*^rvc  in  the  irnit4*d  St 
Kiivy  i*'lglit  yeaiH  (ixielnding  bin  thne  of  prtdiation  at  the  Naval  Aoadpniy^,  mi 
M>oner  diM*.*har^*d.  The  pay  of  a  Cailet-MidKhipnJau  Is  $5W>  a  year^  comDiitueliig  at 
date  of  kis  adniiHsion. 

XIV.  Ciidetft^  iiuuiediately  aftc*r  their  admission,  will  snpply  tlienuvplvr*  with  1hi« 
lowing  artiele8,  viz: 

One  parade-Hiiit  ,*,.,..  .--- Jii7  72 

One  nndn^Hs-Hui! ..-.,, 19  45 


One  working-wnit  ..---.---. *i  i*fi 

Oneovereoat 23  30 

One  rnhber-eont  ...-                    ....  5  28 

One  parade-cup '^  f<7 

One  nntlress-eap  ,-*.... 1  fi-i 

•  Two  pairB  high  shoes-,-- 11  50 

One  pair  gymnaHtie  *ilippers i>2 

•Eight  white  hhirt» - 9  4S 

♦Tvvtinight^sbijU. 2  10 

•  Four  nnt!<'r-Hhirt« .,.«...««  2  110 

Twelvelint  n  i-olhirs „ 1  9^ 

^  Kiglit  pairs  nm-kw 2  00 

•  Fom'  (KiirM  drawers.^.,, ^, .  2  f54 

•  .Six  handkeivhiefs... I  62 

•  Eight  towels...... 2  m 

Two  paii*«  drill-gloveM 1  28 

T w o  p ail's  L i f* li'-l  lir<' ad  glo vva  , . *  •  50 

•  Ou<»  pu i  r  !iiifip«iiderB * 4S 

Oiip  neck-tic... ,.- 44 

'Vw  o  clof  iu'i^'hwj^  -  •  - . ^^ 


One  hair  inattn««ii. . 

f  »nf»  .'^traw  inattri'tw 

One  hair  jdllow ..,, 

One  pjijr  blanket- .__ 

Two  hed-spread 

8ix  sheets *    ,-  - 

Four  pillow-easos .. . 

•  One  tooth -hniaii 

•  One  hair-hnwh , 

•  One  whink ,^. 

•  One  eoarse  camU,..««.  ...,. 

•  One  hoe  eonih ..---,........ 

One  mug*.. 

•  One  rak«*  tsoap ,,,. 

On*'*io:ip-diMh ,,,, 

One  reiiniMtion-lMiok 

Oni'  hinndry-b<»ok 

Ono  pass-hook •-.....,.. 

One  »teneil  and  ink;  1  tiritiili. 

•  One  thrra*l-aijd-nceilli*  i>aitte  .. 
One  nig 

^  Outi  waMh-haiain  and  jiiteliisr  . 


ADMIStdON    OK    CAMJIDATES. 
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R<Kim-matc«  will  procure  for  tliHr  common 

Qelookiiig-gIii.sa{half-rci8t)  ,..-..  $0  58  I  One  Immm  (1iiilf*oout) .*...  $0  14 

tie  vrwit^r-paU  (balf-fi»8t) 48  ,  Oii«>  tsMe*rovt'r  (luilf-nmr) 53 

ue  ft! oi>-b ticket  (hal£-eo8t  )..-•--.-         4H  i  

Total  -, * ., 1*U  74 

f  Tlio  artidea  iniyked*,  not  l»em^  rpiiriinnl  to  caufonii  to  a  stnndiinl  puttrrn,  may  be 
ought  by  thfcailot  from  hotiif.  but  itlt  otbcrarticloBmiist  couform  toth^i  rrgiiUtionay 
ad  must,  tbercforii,  bo  siipplieil  hy  the*  rt1on'kef|M'r, 

Each  Cudet-Miib*Iiiiiiiiini  untHt,  on  jiiIuiImhioii,  rb>[H>Hit  wirU  thi^  |ia.viimM<T  tb»'  sum 
r|S0,  for  wbicU  ho  will  \h>  civdiU^d  oti  tho  books  of  thiit  olHc4*r»  to  hv  o^cpetiilud,  by 
ctioii  of  the  BuptM'lnti^udf'rit,  in  tho  purcluiMo  of  tcxt-b<Mik;ii  and  othnr  autborij&c?d 
Iticlos  besides  those  enmufrated  in  tbo  prnerdiuf^  artirle. 

[  All  the  di^  posit;;  for  clot  Id  ri;^  and  tin)  entrancvi^-^li^posit  of  fifty  dollaro  must  \w>  made 
tfore  rt  DiMdidiifit  can  Iw  nn-iveilinto  iIm'  AciMleinVf 


SUMMARY  OF   EXFKN8K8. 

tpcMit  for  t'latlim*c.--- - - ----  #164  74 

^IKwit  for  hiH>k»,  &o  .- 50  00 

Total  depo*,it  n^qnircd... 214  74 

[The  value  of  clothtiif;  brouglit  fn»m  botoi'  Lh  to  1h.'  dediit  IchI  fiotii  tbiH  JiinoMnt. 
|Ka«'li  Ca<let-Mid>4liipnian,  attt  monih  ttfter  ndmiMf^ion^  will  be  credited  with  tUt*  amotutt 
hill  actual  »TXpenR4'«  in  trav^eling  from  h'm  boino  to  the  Aeadrmy, 
IV.  A  Cadi?t-MidHliipniiin  wlui  v«»hiijtanly  r»"si|rti8  bis  appoititment  within  a  year  of 
time  of  bi«  n«luu«Hiou  to  tlu^  Aeadeiuy  will  lie  reipiin'd  tu  n^fund  tlio  amount  paid 
itn  for  travt'liiig  »^xpeut«»«. 

R,  \\\  TriO^fPSON, 

^rrdarif  q/  the  *V<iry. 


EXAMINATION  OF  CANDIDATKS  FOR  ADMISSION  AS  CADET-MI 

SHIPMEN,  JUNE,  187S. 


AUITHMETU\ 

1,  Divide  .fK30iJ40tJ^l  liy  .074.'*.     DivUk*  224.0G^i6  Uv  JMJr4t;.     KihIiic-  JNl^fi^UfiT,  l^j 
rninrafni  fnu^tioii  in  its  lowoet  tcnim.    Dlvidi>  9.614  1>>  .(MMMXilu,  rtiid  ^^   !i^v    |  *»f 

and  multiply  tlic  biuii  of  Hit'  rjuotienti^  1\y  »0005. 

2,  Simplify  eurli  «f  tlu^  oxpresHions 

3.75  +  2.3  —  4^'  ""^    J>1      .4  of  /iMM^o  -^  .<i<*itf  ««  *Uiijir 


Mult 


ipiy|,^|^^^+ri.i-il|...v<j!j-?f|. 


,nn.l  ilivtdc  the  result   hy\^  -  *4I  •* 
i  »i4      tiM  S 

t^,  KKprcHa  5  dayH,  14  hourn,  49  nininti*H,  12  s^^rouiU  n^  ii  deeimiil  of  30  da.VH. 

df'dmiil  piirt  of  a  Tri\v  pound  in  4  dwta.,  1*2  ^niiusT    Sribti^act  l>,83  tuchi.'«  fitioi 


yards,  jiiid  ^vo  tlic  ri'sult  in  fei't.     Rtnlufc 


£11*  Irt*.  7|rf, 


to  ita  lowest  t4?riti«. 


£*^V  lu*.  hitl, 

4.  Find  the  inti?refit  on  f750  for  two  years,  3  nionthn,  ftl  7  lu^rcout,  jM^r  annnm.  Flttd 
till'  intonst  uu  £2(M1  ins.  10*;.  f.ir  a  nmnthM,  at  8  per  ciMit,  p«'r  nunnm.  Whut  n;*^  ^ii' 
premium  on  «;old  win  ii  a  ^'r»"*"niijirk  dollar  \vn.^  worth  only  75  eeuli*  f  The  wlv»vr  <1<iUj' 
wt if^liH  -11*^1  jjjraiuH;  snp]»o«iii^  j^ilvir  to  lie  wurth  ^l.U'j  |»er  oz,  Tr«»y#  wh«t  ju'.r  c«iul,  <rf 
protit  diH'M  the  j;o\  erniiH»nl  inaki*  on  I'rKh  silver  ilothir  eoined? 

5.  A  limn  hnys*27  shei^p  for  i^l  14,  iuv\  sells  12  i»f  tlieui  nt  a  lona  of  H  per  cent, ;  at  whit 
price  per  head  niii8t  In^  h*'1\  the  ri'tiiiiinder  in  order  to  clear  2^  pff  eent.  oii  thr  wIloW 
purelia«e  T  If  H  men  ean  pi-rforni  a  jiieeu  of  work  in  I'^JJ  diiys,  in  wJiat  riitu*  vrtUt^tn'e 
wud  5  boys  working  togetluT  do  tin"  naniP  wtn'k,  if  a  hoy  can  do  J  of  ii  luan'ti  fradi? 

6.  Find  the  square  root  of  3145.6?^i  t-o  four  dwimal  phto^^A,  and  the  cuUe  root  rf  JW 
to  three  deeinml  plaees,  "WTjat  is  the  value  of  ^'^mXA  X  v^'JU^JOUf  Wiil^  ik 
values  of  th<*  following  expii'sjsitm.s  (t»uly  out' Hi^nilieaat  tigure  riHiuinHl  m  ciu*h  ai9*^ 
|/.04i>,  i/, 01X19,  V-^'^*'<>^- 

7.  How  many  yardn  of  earjiet  *2  feet  I  incli  wide  will  it  take  to  car|i»*t  ilm  floar  #1* 
room  25  feet  lun;];  and  20  tWl  widi'  f  Wlnit  is  the  width  *>f  a  pjeee  of  eanvim  wIlM  ll 
7  foet  3)1^  inchi's  louj^,  and  covers  2  si|nan^  yards  UV^  sipian'  inehenf  Thr  car|iHiliKi' 
A  room  twico  as  long  an  hroad^  at  1*1  iter  mpiare  yard,  vtmts  $24.5(>;  and  tlir  pAiali^^ 
of  tin?  walk,  at  15  eentH  per  srpnireyard,  eo«t»  ^10,50;  what  is  the  hei^-*^*    '*'  »i  -  r^f«»* 

8.  Find  to  s«^vfn  decimal  places  tho  vAlnc  of  I  he  si^riea 
U      I      t     ,  1      1,1      ,     c.,.   > 
i  3  +  a  •  (W'^b  '  (37'*'7~(a)'  +  "^     s 

ENGLISH  BK.VNCinvS. 

Ji^XK  26,  1878. — Tunc  allowed^  thirr  honn, 

GRAMMAU. 

1.  Dt*cline  (or  intleet)  rltn,  uhkK  *«»»  wharf, 
t'.  What  advorh  coTte^iinvXa  Ui  Uic  %^\icttUv<^  (fooflf  fc<f./»/*j|f  f  trttf?  ttUr*  mffbhf 
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!.3,  fiive  tin-  ]inii(  ipal  jtaviu  of  Hmitr,  rid^  nUaJ^  tftUJWH,  thrmv. 

Kxplaiit  the  lu^o  of  the  iriiliciifivc  TiiOi«l,  t\wX  ofthr  tLMi«r«  iiirltitU'd  uimUt  it. 
What  jiart  of  Hpeeclt  l»  m  in  viwli  of  tlw  foUow'wi^  i^initetici^? 
1,  Uii  <4J>f  I  do. 

*J,  Ah  wi«  liave  fminhefU  we  \%'ill  go» 
;i.  Let  siuii  /w  hear»  take  he»'iL 
l*iii>ie  the  wordn  lu  italicti  in  the  f(»nnwin«j: 
TtntM  fmlfd  the  trif/rt  nf  ten'or,  a  period  fran^fht  irith  fjrcutrr  poUtteiil  tcitphinfj  than  titttf 
ol'<v/tta/  tlurrvtinn  whkk  hjia  c*xistecl  »i'ji<3«  the  hcffiHnhifi  i»f  the  world. 


5. 


41. 


SrKI.LlXti. 


J*t*ftc<mhU% 
Heigltt, 

Sei/4^H, 

VcHiejil, 
Coinculeriee, 


CojTinetitinn, 

Coruiiaratrve, 

8agiWiity, 

Milttin. 

Battalion, 

Cemetery, 


Bexie^e, 

r^rtieiple. 

JcatiiiiH, 

Legi-ilate, 

VeiijjeuiRM?, 

Tv'rjinnlen], 


Victuals, 

OlMeiiMli*^ 
Jeopardy, 
Referred, 
Syllabks 


OEOiiRAPIIV. 

1.  ]ltMii)d  KaTi?s:iH. 

2.  When*  im  Valparaiso  f  PeiuHurolft  f  AUepdeoii  f  Batavia  f  Lyons  f 

3.  Allien?  is  tlic  Gulf  of  Lyons  f  Bay  of  Bengal  f  Cattegat  t  Great  Bear  LakoT  Tigris 
Hivcrf 

4.  Wlieit?  an>  thi^  (rreen  Mountains!  Blue  Ridge  f  Bhu*k  Fi»re»t  ?  Wliiti*  Mountains T 
Sierra  Nevjylu  ? 

5.  ^liiki^  m-imnfinff  yoyni*p  from  Suva  injah  to  Cayenne,  nam  in  g  in  order  the  Slates 
or  ciiantrieB  yon  pans  ami  th<-  waters  yon  pass  ttirongh* 


I 


itTr.-EXA.axi:NrAxio:?c. 

AlUTHMKTIC. 

JrVK,  \^S,^Timif  altowalf  Jh*e  haurn, 

hy  \2:M  :  ,01X1144  hy  ,012;  and  .0UIK)|  hy  3^,. 
'  and  iij-Kti.(M)7,  and  rl 


ditlV] 


]H't\\* 


Find  the  nxun  of 
(L:ri-.7-2)  and  5,004    :it>.1   di- 


1,  Divide  TOOGJm 

vide  the  mtm  hy  the  difference. 

2,  If  one  nu'an  of  ;i  priiportitm  \^  ^*l  ^iiid  tlie  two  extreuM*^  are  2|  and  7^,  hod  rlio 
other  mean.  How  many  men  wotilil  it  employ  for  5^  dayH  to  cultivate  a  tield  of  2| 
ttcn?«,  if  «i*ch  man  completed  77  «t|nare  yjirth*  lu  0  houn*,  and  the  day  eonsisted  of  10 
bottrs  f 

3»  Divide  1115  Bis.  f*  oz.  16  dwis,  20  grs,  hy  13^.  Find  a  sum  of  money  that  shall  ho 
ilie  «anie  part  uf  £14  7*.  l»|d.  that  4  oz.  7  ilwis,  5  grs.  i»  of  d  o^t.  10  d^^i^.  15  gn*. 

4.  After  deducting  a  charge  of  8}  per  cent,  on  a  cert^iin  man  of  money  and  r»i  pcjr 
cent,  on  the  re  maimler,  the  result  is  $l,:WiJO  j  llnd  the  ongiiml  sum. 

5.  Find  tlie  cube  root  of  377.149515025,  and  the  square  roi>t  of  5017J3, 

6.  Divide  1  hj  2,  the  ipiotitvut  hy  'A,  that  qiudieiit  hy  4,  atnl  m  on,  inereaslng  the  di- 
rim»n<  hy  unity  each  time  and  carrying  i»nt  the  divi>4ioii  to  n  decimal  placid,  nnUl  a 
quotient  iB  ohtaim^d  which  hn^  no  signiticant  tlgnit)  up  to  the  eighth  de^iimil  place^ 
then  add  all  the  (piotientH  together, 

7.  If  3.14B5  represents  l^O*-,  what  does  1,  re[»re*«ent  T  (Answer  in  degrees,  minuter, 
und  fiecondB,)  Find  the  ratio  between  the  raters  of  iw^o  loconjotives,  ono  of  which 
trarcl*  :*974  miles  in  ll|  Iioutr,  the  other  *itWj*j  n«ilea  in  ^  honrm. 

8.  A  can  perform  a  cert-ain  piece  of  work  in  12  houiH,  A  and  B  logether  can  do  it  in 
&  hount,  and  C  can  do  }  as  much  work  in  an  hour  a^  IJ  eaiu    A  liegins  to  wuck  at  % 
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o'clock;  Jit  wluit  tirat^  sluill  B  imtl  Cjoiu  him»  m  that  nil  work! njf  toL;<  tin  i   tli 
complrU'  tht*  work  at  1*2  o'rlock  f  ami  if  |'*.40  U  piud  for  tht?  whole  work^  Hint  i 
it  lie  dividc^cl  hi' t  ween  J,  B^  and  67 

ENGLISfl  BRANCirES. 
JrxK  28,  1?78.— yjww  allowtd^  Ihrre  hourH, 

1»  DiH'line  (or  inflect)  <7«//,  iky^  Jonrnc^^  »heep, 

2,  Give  the  i»riiifiiml  part«  of  wi**rt«,  ff/nrr*,  »i7,  #e*,  6fo«\ 

X  Name  the  ailvcrbs  eorri'.sponiling  to  xlii^^  aUU\  craet^  worthgf  h€UL 

4.  Nimie  the  tbrec  ca»(***»  and  exphiiii  tlii^  diir«'nnit  hhom  of  ca<ii. 

5.  Wliat  part  of  speech  ia  that  in  oarh  of  tli*?  following  iwtiteuriMt: 

1,   That  book  beloii^H  to  lue. 
'I.  I  know  that  you  want  hun. 

3.  Tho  iw^oplo  r/i«f  I  know  onco. 

4.  Th©  eonrt  of  Ea^lBud,  or  that  of  Frunc<\ 

l».  Vnx^  the  following  r  At  cnerj'  step  which  you  lake,  yrm  will  now  remi*mlMGr 
sAcritU't^  you  made  for  your  country. 


SrKIXlXG. 


Imperative, 

Sagacity, 

Autumn, 

Until, 

Privileg^cfl, 

Auxiliary, 


SoT<«irei|fn, 
SlncenCyi 

lUdii^vc, 

Tantalize, 
Guik', 


EiiuivaU'Ut, 

Bcieniific, 

Prec#*dc*nc<^, 

Division, 

League, 


PrrierRiu^A, 
Titttuma, 

Cau]t»ai$ii« 


Gi:<K5HArny. 


1.  Wbero  irtSli'ttiuT  Galv«>htonf  3fonrovia?  Sinifaporcf  CIi«^rlwiiir<aj  t 

2.  D«>!*crib«.i  tbt^  following  rivin'Wj  t^^llin^  whore  tbry  ri»»%  in  wliat  dir^*tioQ  tli0^i 
4&nd  into  what  wat*?r  ihi'y  empty:  1,  Loire;  2^  lrra%vaddy ;  3,  Vlntnlji:  4, 

3.  On  what  w^ater  Is  each  of  the  following:  h  Charleston}  2,  Geneva f  3, 1 
4,  LtHbon;  5,  Hamburji. 

4.  Name  the  chii'f  p«*ninp^ula.s  »»f  Enrop<»,  and  tell  inearhejuN?  the  tnolmi^g! 
wat^?r* 

5*  When;  is  Mount  Cldmbora/.of   Mount  lledaf   the  CVrenm^ff  MonnCatlHif  J 
Hldgef  Pyn-'nienf 


ri  K  G  U  L  A  T  IONS 

I  (HI  TJIK 

^POINTMEXT  OF  CADET-ENCilXEERS  IN  THE  liNlTED  STATES 

NAVV. 


Ill  pnrsujiiH'o  uf  liiw,  itpitrrtatituis  will  Ue  ivfciviHl  liy  tiip  Navy  l>eimrfcTOcut  far 
ajipoiuhut^tit  of  Cutlcf-Eu|tiuf'<'rs. 

.  The  nii|i!icati(m  is  la  1m?  ail<lrefiwc;<l  to  the  8i>rret«ry  of  tbo  Navy,  nutl  ciiii  Uv  timde 
hy  tlit^  cnndiilsft^  or  by  any  perHfui  lV»i*  btni»  sifid  liis  natix^  will  Ik-  pIao<^d  r»ii  tin*  ff^gis- 
'ter.  The  wgistry  of  n  tiiiuii%  ln»\viivor,  gi^'*^'^  "*'  awsurunrn  of  an  apiMitutiui'Ut,  anil  no 
prefcrtmce  will  hv  givon  in  tlio  RiOftctiun  to  priority  of  appliralioiK 

111.  Till*  tmiolwT  of  H]f|»oii}tm«Mit8  whii'h  van  he  tiimle  is  liiuitiit  liy  hiw  to  tAVi*nty- 
l^ye  fmrh  y«*ar.  The  I'ainlidnti'  iiiiihI  not  Ut?  ]vhh  than  aixteen  nor  more  than  twenty 
yf^ftrn  of  Uki^;  he?  will  he  reijiiire*!  to  o<»rtify  on  honor  to  hit*  preciw^?  ugr%  to  the  Actiflt?tjiic^ 
BoanI,  provions  to  his  examination,  and  no  one  will  Im  examined  who  in  over  t»r  under 
Uk*  ]»re»iTihefl  a^e.  His  application  uiUHt  be  aceonipunied  by  Katisi'fU'tory  evid«'nce  of 
nKir&l  <diarac'ier  and  health,  with  information  regnrdinii:  date  of  birth  and  edneathmal 
iidriintages  birherto  enjoyetl.  Candidates  who  receive  perrniftHion  will  present  thorn- 
•elvc^i  to  the  Sniieriutrndent  ot*  tin*  Naval  Aeadeujyon  the  15thof  Bcx^temberforexaiii- 
SjiiAtion  na  to  their  (|Uali(ieution8  tor  admi^Hiont 

IW  The  ccmrse  of  stinly  will  compnse  fonr  years  at  the  Naval  Academy^  and  two 
Additional  years  at  sea*  All  eadet^  who  finally  |n*adnate  will  he  eotiuniHmoned  AHsiHt* 
AZit  En;jineera  in  the  Navy  as  varancics  ocenr.  The  pay  of  a  Cadet-Engineer  w  hilc  at 
Ih**  Naval  Academy  is  #.'tM)  jier  auDUm, 

Y.  The  aeadeitde  examination  previous  to  ap]X*i^ti"<^t>  willing  conipctiti^ei  and  will 
b©  on  the  following  }*nbjeets,  namely:  Arithmetic  ;  algehrn^  through  equationa  of  th« 
first  di+gn*e;  jilane  geometry:  rndimentary  natural  phih»»ophy;  rea«ling:  A^Titing; 
spelling'  EngltKli  jrramnmr;  KngliHh  eonipoNition,  and  geography.  The  candidate 
will  aUo  he  rerjuired  to  exhiliit  a  fair  drgree  of  proticiency  in  pencil-Hlcctehing»  and  to 
piTidnee  satisfactory  evidenee  of  nirehanieal  ajditude,  and  an  eh-mentary  knowhHlge 
©f  the  prineipleH  governing  the  aetion  of  the  st  earn -engine.  Candidates  who  jiosseHa 
tli«*  icr»'atr-iit  «kill  jind  expiTienee  in  the  practieal  knowledge  of  niaehinerj,  otkcr  quali- 
JUati^nit  Iteifig  ajuaJ^  shall  have  preeedencc  for  adniimon. 

The  other  n*<|ui«ite«  «nd  conditions  are  the  ^nme  as  tho»e  for  the  (idmii^Kion  nf  CodH- 
l[i«lHhipni<*n. 


COMPKTITiVE    EXAMINATION  OP   CANDIDATES  FOR  APPOW 
MENT  AS  CADET-EXGIXEERS,  SEPTEMBER,  IKTS. 


AltrrHMKTlC. 
lime  alhwiHl,  three  hours. 

1,  At  lOU,  IS  Mil,  ji.  m.,  n  Hliii"  w:is  in  latit  iido  :i70  51'  N.,  loiiijitiuli*  55^  3J'  W.,  Aitdi 
nil,  *25ui,  |K  III.  nhir  was  in  hit i( rule  3*^^  45'  X.,  Iniiiritiidt*  55'^  *i:V  VV. ;  h  ~r  mto  [iti  1 
inttjrvitl  boint^  uiiirorii^  what  was  her  iifctitiub?  ami  lim;jjilU(lr  t\i  iioou  of  fUi*  4iimt.Mti 
TIio  rt'stiltH  iirr  miuircd  t^i  th«*  iu'(ir*'.st  himsukL 

2.  Tlin  silvcrdollur  \>vi>(hs  41ii+  ^rainH*  f',!  uf  wltich  h puri>  silver.    Af  f h*»  Kuj;U»h  t 
a  iiuxtiiri"  of  II  o7.  2  ihns.  of  wilvrr  with  1*^  ihvM.  of  rtlh>y  ia  roiiioil  into  6>i  nUilUil 
Whi'ii  Esigli.Hti  silver  is  wiiitli  54rf.  per  •*/.,  in  fioUl^  and  the  ]>oiiud  Hh^rling  (gnlil 
worlli  S4.Htj  ill  llnirrd  Stn-ten  gold,  wlmt  i.**  thr  vsiliii-  in  L'nit^^tl  Ktati5«  j^oltl  of  thtM 
contuinod  in  tlio  tloIlMr?    (Th(^  vjihic  of  Ihi«  j^lloy  in  Etiglbh  silver  is  nni   t^t 
iider**d. ) 

:i  How  inuuy  ^!illon>*  (2'M  cuhic  iio'lr^rt)  will  lit^  rontainM  ill  »  tank  wii*-,- 
aiofiM  niH?  m}  lV<»t  H  incdu's  hy  II  foc^t  in  iiiohru  l»y  H  fcH»t  o|  Inrhesif     It'  it  vtr^tn  $x'!i 
p:i|H'r  tht*  walls  of  ii  room,  wliut  will  it  cost  to  pjipi^r  t\u^  walls  of  anotltr«r  rf»r»m.  wl 
Ijnjfidtli,  luMjufht,  and  h^i-^th  sirn  ts'oh  loilf  us  intudi  iigaiiif  tb«?  pupi^r  hfiu^yr  Imlf  ii5i 
ft;f!iin,  iiiifl  ro.Htiiipf  tsvire  iih  imudi  pi^r  linear  yardf 

4.  Till'  tiiiiP  of  ostjilhition  of  a  pmidulnni  viiri**'^  a»  the  sqnuri'  nv>t  of  it*i  len<|;lh* 
the  f^viwiftH  pentluhmi  is  :)U»Kil>:i  iiodies  loit<; ;  find  tlio  lengtli  of  emr  wUitdt  oncilld 
!^(J  tiiMOB  ill  u  niiniitk*  (4  iliHJiiml  |»hn't'H).     Find  tht.'  oiibL'  r*»ot  of  4*iiO  to  5  A»Kii 
places. 

5.  \MiPn  it  H  noon  hy  tlie  tnir  limo,  a  watch  is  alow  0,',  uiLiuiteii,  ami  lo^cs  At  I 
rato  of  12  ininiites  in  exiietly  20^  hourn  of  trufi  tini\     Wluit  is  the  1r«!*  tttni  wImmi  lJb» 
hands  aiv  together  hidweiMi  8  and  4  o\dot  k  of  tli'  aaiiie  day  ? 

ALGKliKA. 

Ji/iH  fillotvrth  Ihrtr  hottif*. 
8iiHidifv  llie  uxpn  Visions— 


•r 


and 


t*  3     i^:«*    iN~  i     u        :4\^4        *^     /V   r 


a 


a^  H-  ft*       .        rt^  -f  ft* 


2,  .Siinpiify  (j^)'*-«  •  (/}*-**  •  (jc*)'*-^'       Find    ttie    sii«|d*^t    fiititors 
/••  -I-  V  -j-  n,  l).f '  -{-  Tm*  —  r\  X*  —  3«-  JC-'  H-  it*,  and  2^-  —  T  ^  —      j  *  ^  L 

3,  Find  the  gnsiteat  i'«naiii«>n  division  of  ^hj** -f  3«j)«f/*  —  2»/i7>  —  Viiy*,  ai^ 
2mjiV  —  "iwi^*  —  w»/r*'/ +  3wjj^/\  Divide  I  hy  1— '^  +  '  -as  far  ai»  thu  term  iiiv^lviil 
jf*.     Fhul  tlie  eoefUcienfc  of  ir*  in  tlio  prodaet  of 

l-I  +  '2~^'  +^hy  I  +1  +  '"  +  '■''  +  '' . 
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rrt»vt^  tliiil  if  10  lit'  iifldt'd  lo  tlu^  coiitiiiuiHl  prrMliict  «if  nny  Omr  r«*iiM«'rurivc  odd 
sgi*rs,  tlw  iVHUlt  win  lio  a  jii'HWt  Hr^iiHri\     8olv*?  tin*  iMptHftoii 

3      5>       ^  :i 

^    U,  '^^  --  IH 


tlJUl 


{j*  —  (tY  _  ^  —  2*1  -f-  ^* 


(iEOMKTin. 
T'imr  uUtHt'til,  tiro  koun  OUft  a  knlj'. 

1.  Drtiur  rrfht  attfjtr,  mnl  pt^rpt'ndicntar^  pntnJhlmfnun,  vhoiubn^^  rhomhMfl,  ti'np^^ioid, 
Ptnvv  f  1i:if  tr  frnrit  uiiy  jiiant  withiit  :» triHii^lr  twf»  ^iruij^hl  ltu«'H  \h3  drawn  to  thia 
i!Xtf»nuti*»?i  of  oitlit  r  Hid)',  i\u\v  sum  will  lit-  Ii'hh  tlinii  tlifir  nf  tli<^  ivinjiiniii^  twa  uides 
©f  Ihp  frijiii;:!*'. 

2.  Prnve  that  atjiiiHrnlMMl  miji^U'  is  uuuuHtttiMl  1»y  iiiu'-Iialf  it**  ini<.'rr'r*pti'd  «r%  WHiat 
|»  tlu*  iiiraHiiro  nJ'  nil  nu^}o  iWnned  Ity  u  t-lionl  nnd  »  r;iii^<*n1  f  Wlmr  in  lli«*  iiRnkBtire 
of  an  angle  furuifd  hy  twu  HtTsiiitii  iiiteit«trtin;^  withnut  the  tiremiitV-njiico  f  Prove  tW 
ImtcT, 

3.  I'riJve  tUiit  tti*,^  lint'  wliii'li  lif»ert8  tdtluT  au^li'  of  ii  triiuii^l**  dividrs  (lir  tiiiip*»Hifo 
ftidf  info  wi^nieiitw  i»n»]K»rTinnal  to  the  adjitcciit  BidoH.  Thr  hyiiothenutw*  i^l*  m  right 
triaiti^h*  iH  tf  titid  oni>  of  tlu'  :i(ljiio«*n1  aii^h'^t  in  HO'-,  n  liiii*  i.H drawn  bitiL^cting  lUi*  angle; 
fittd  the  Ht*gnii.*nt8  into  whiuh  it  divldo^  tho  oppnmt*^  i«idi*. 

4.  Whivt  iM  meant;  hy  extrt^nie  nnd  mean  ratio  f  lYove  that  if  tlu*  radiufi  af  »  circhj 
tw*  divid<Ml  in  extreme  ^luil  mean  ratio,  the  greater  segment  will  hv  erinal  to  one  side 
©f  the  reguhir  iii»eHlied  der-MgoTi.  l^eiioting  (he  nidiitH  hy  n^  lind  jin  exiiresHion  tV»r 
the  i»id*'  of  tlie  deeagnn, 

Two  tangentH  JB  mid  Jf'are  drrtuii  r<>  :i  tin  Ic.  I)  in  any  iioint  on  \W  fircninfejv 
<snec!  outnitiarf  the  triangle  AH(\  Provr*  that  the  Kuni  of  the  angles  AlU)iyi\i\  ACfi  i>* 
coniitaiit.  and  nhow  wluit  thiH  eonHfant  ^nni  i.H.  8how  how  the  reHtili  i»  modi  lied  whin 
MJ^  in  taken  within  tJ»r  trinni^k'  ABt\ 


KATIIRAL   nilLOSOPHV. 

Tlmr  afhnccflj  Ou'tr  hours. 


^PV,  Detine  I  lie  terni«  Mpefifie  giavity,  density,  eentiv  of  gravity,  Detennitie  the 
weight  of  a  enbie  yard  of  a  honit»g«»neon**  body  w^host*  fi]K*eUic  gravity  ij*  1.2,  the  weight 
of  a  ciihic  foot  of  water  being  l,iHK)  onnee«. 

2.  How  wonhl  you  determine  the  speei tic  gra vi ty  of  a  piece  of  i»cn'k  ?  Find  Uie  centre 
€if  gravity  of  a  triangle. 

3t  How  wiHild  yon  tind  praetically  the  centre  of  gravity  of  an  inij-gnlarly  (iha|>ecl 
piece  of  flat  boiler-iron  of  unit*orm  thiekueKs?  The  tup  of  the  leaning  tower  of  Pisa 
averhang?^  it*  ha«e  by  1*2  feet.     Why  diws  it  ii«it  lull .' 

4.  Explain  clearly  w  hat  you  nriderntand  by  the  weight  of  a  body.  If  a  body  be 
weighed  with  the  namf!  npriiiQ  hnlaiwe  at  this  plaee  and  ai  the  eqtiatctr,  will  itw  weight, 
a»  thus  ikieertained^  be  the  name  in  both  inHtancoH  f     Give  the  reanons. 

5,  A  vessel  who^e  mXvB  are  vertical  and  base  horizontal  contains  3  qtitirt^  of  water, 
thft  depth  being  10  Inehefl;  when  a  piece  of  copper  wh oho  specitio  gravity  h  ^3  is 
ijiimer^t^d,  tin-  snrfaeo  of  the  fluid  riHea  to  the  lieight  of  11^  ineheci.  Find  the  weight 
af  the  copper,  a  pint  of  water  weighing  one  {lonrut. 

(»,  Two  liea\^^  sphere;!  who.ne  diameter?*  are  4  ami  15  inches  respectively  are  snapended 
at  tlie  oppimite  enils  of  a  straight  rod  7  feci  7  tnchen  in  length.  Find  that  point  on 
the  rod  at  %>bich  a  sniijiort  luuMt  l>e  placed  in  onter  that  the  «y,Mteui  may  be  sujiitairied 
H'ilh  the  fiul  in  a  horizontal  position. 


GO 


COMPETITIVE    EXA.MINATION,    SEPTEMBER,    l«TO. 


7,  Find  tho  hs-uliug  of 'the  ceiitisrnMli^  thiTriKitiieh'f  wl»i«*h  mi  t 
Falimnliint'H  HCal**.     If  tlii' dilfereno*?  of  r**mlin^4  i»f  »  tlu^rmoiin  ' 
»t#Ml  according  to  Imih  FtthrtnilKnt-B  iiud  tins  cimtigruiW  scaKv*  be  4U  ,  tltuX  Ulfl 
nture  Ly  nnrh  «f!;ilr. 

8.  Fiiul  the  hi'ijfht  t«  which  n  roniintm  pump  pnii  rniMp  n  liquid  whose  9pt^e, 
in  1.7  when  Ih*'  ItjinaiirttT  Htaiub^  ikt  29  im'hciM,  tho  8pf'f!i6c  gravitj^  nf  men 

EXGLISli  HUANrilES, 
SKmcMiiKtt^  l&TS.—Ttme  allowed^  iktt^  haun, 

KXGUSit   liUAAfMAtl. 

1.  Di-'dine  (nr  inflect)  vhimneift  ntmmamh'r-in^'hitf^  rvifjy/J,  iri/K 

2.  Whjit  i»  »  (Tiinsitivo  verb f  a  participle?  au  ordituU?  a  p<?rHoiiat  |titmc«uii? 
pprsniml  verhf 

'A,  Ghe  the  [iririripul  p;irr«  i>f  /i«?f?,  rin//,  ^/iVl",  Iny^  Ue^  $rt,  mU, 

4,  Ccmipiirc  ntft/iy,  ^/f/c^,  rttuHltf^  vttler,  mj-t,  wiMionf  iinhi^  aflvfTlfHp 

5.  Haw  d<jc8  t  lit*  pot^'tilial  iJi«.M»d  n'pn-<*>«nt  a  fact  f    What.  i4iim»*«  lia**  thim  mooAl 
the  fiiTit  person  slngtilai*  of  the  vcrli   to  tttif  m  *mvh  of  the  l4sii*«r*  of  ibb  uio<mL 

6»  Parse  thp  wordH  in  itrilicH*     Tins  effwt  of  the  tJtplmion  had  Ujen  m  tkiM^ 
thi^  towi?r  wftf  (rttrkrtl /ov  mon'  than  f arty  fret  above  iht^  v\uimht?r  of  the  tiiitii*;  hmi 
only  J I  rrm'k. 

nicociKAi'itY. 

K  What  einuifricM  border  on  the  Ailriatk?  th^  Baltjrf 

2.  Fix  the  ]HiHitioii  of  the  following  i^^huKlM,  and  statvci  to  wliat  natifui  f^nh 
1.  Malta;  ^.   leehmd  ;  l\.  CurHiea;  4.  HU  Ib'iena;  5.  ifamaica* 

*X  Name  in  iirdcr  tlic  ^tatCsS  of  Hoiith  Atih  i-ica  Ixinlefing  on  (he  m^^eot^  wtd 
the  cnpital  of  ejM'h. 

4.  When*  in  (*ape  SL  R<ique?  Cupti  Ch-ar !  Cape  St.  Vinci^iilf  Cap©  Cmnariaf 

5.  Tell  the  iiouree,  diroction,  and  mtntth  of  tho  iihinif«  the  Khon«v  Ui«t  DsmtW 
the  (iangi'H, 


Deceitful, 

Military, 
Jealnuay, 
Jadfrniont, 
Definite, 

Auxiliary, 


8apreraa?y, 
Siege, 

SriHi*or>», 

(iiuirdian, 

*teuiu«, 

Cotimgt'otifl, 


Fiend^ 

Hn|ier^edo, 

AiiHcnce, 

thtMiinwi, 

runillel, 

HL'cnmmend, 


Fatigue, 

Cotiimu, 

rrejnilieir, 
8trat4it*e4ii. 


C  0  i;  11  S  E  (J  F  INST  11  U  C  T  I  0  N\ 


l»EI»AUTMKM  OF  8EAMA\8HIP. 


AMANMriii*.* — Deseiitttioti  of  all  kitiflH  of  rfipc,  and  its  pra^'ticjil  iimnipulattnn  for 
itirpotM.^  utj  jiliiplMiard ;  meft^urinj^  for  and  littin^  atandinj;  uiid  rnnnhijir  riggingj 
ifitij;.  sparrin#j,  and  rigj^^in^  Mhi]>:  ^cttin^  ou  lioard  and  fttowing  ii  vcsBeVt*  outfit  J 
orgfUii^iiiiiC  i^  )^bip '^  company  ;  littings  of  lioat^*:  niunugpnienlof  boats  tiudtiT  nU  circiim- 
tttftnce<i;  evoliitiouj*  of  vessrln  at  Heaand  In  hiirlmr;  reimirof  sizars  and  rigging  in  cases 
of  a^'eidcut  j  iluties  of  olHccr**  at  wca  and  in  jmrt ;  nilcaof  tlio  road;  wind  and  weather. 
Tr^t-h(H>k, — Lnce'ti  Bcaniansliip,  wifli  Iccturej*  and  iUnstratioiis  from  umdclii. 

^^\VAL  CONNTHt'CTtOW 

Trj-t-botfkM, — Thcarle's  Naval  Arcliltccture  aud  Wilson's  Slnp-Bnildiiig,  willi  b'rturcs 
itliti^trittod  by  ntmlids  and  drawings, 

Navml  TACTKs/— Orgattijsatiou,  fonuationH,  and  manwiivdiig  of  ri.  ik^Ld,  under 
wUrtmi  or  mii. 

y*srf-frooJL'4r.— Mannnl  of  Naval  Tactics  (Want);  8t4^am  Fleet  Tactics  (Parkcii);  I'nitcd 
ii«|r«i  Naval  8igiial-Rook  ;  Manual  of  Signals  (Myor), 
PRAcncAi.  i:xKUC[:SKf*,  consisting  of— 
HRAMAVj^Hir-DUiLLrt.* — Exercif*c8  on  aldpboard  witli  sails  and  «pais. 
Nav\j>  TACiics.* — Exercises  in  boats  under  oarn  afid  under  sailw. 
HiGV'Ai^. — Exerciiiies  in  tli*3  use  of  signals  apcording  t*^  Myer*^  Army  Sif^nal  (Nnle, 
Tlie  inHtrni'tJon  in  lH»xing,  gyuitmstieH,  Hwimtning,  and  dancing  ih  in  ebargti  of  this 
di*partjnent, 

DEPAUTMEXT  OF  OKDN.VNCE  AND  GUNNERY. 

PiiACTlCK  AXli  THEOftT  OP  otTXNEKY,* — Prticficat  navdl  t/nnnertf^  n»  laid  dawn  m  the 
Onliianee  and  (runnery  Instructions  for  the  Ignited  StateH  Navy. 

Preparation  of  gnn-iroQ  from  crude  ori\  iutduding  the  dew'ription  and  u«e  of  furnarcR, 
Miknufactnre  of  wrought  iron,  nteel,  and  bionxe.  Fabrication  of  gTLU.s  of  all  dewrip- 
tiotis.     Manufacture  of  guripiuvdcr  and  liine?*,  and  of  uU  kind.i  of  projeetiti's  and  tirc- 

orks. 

Theitrif  ttf  tfHNttcqf, — Motion  of  projectiles  iw  vacuo  and  in  tlie  iituio*,pberiS  initial. 
ftHnaining,  and  fuial  veloeiiitiS;  and  the  metluaU  of  determining  their  vabicH;  the  etlocle 
of  variaiiuuM  of  charge,  windage,  and  weight  of  projectileH;  deviation  of  projecitlpa; 
i||i«  aeveriil  i^yHt'tuna  of  }>ointing;  taugent-sightt^  and  determination  of  their  valucii  • 
|ktM>etnition  and  shock  at'  prftjectileftt;  anil  recoil  of  gun». 

7Vjt-^K»oAv»,— CJooke'i*  Naval  Orduanee  aufl  Gunnery ;  Ortlnance  IttJitructtcni%  United 
States  Navy:  Gunnery  ln?*tnietion8,  Knited  States  Navy. 

InkaxTHY  TArTirs.' — ^Organization  and  foniiationof  aijuad^  eompany,nnd  battalUtn; 
•ifdiool  of  the  Middier;  ennipany  and  iiattabon  drill,  inrluding  inHtructi«»nH  for  skir- 
liiiHh>*r&  and  tin-  bayonet  exereiMe* 

Text'hiHtkn, — United  States*  In fnn try  Tactics;  Wingat4.*'«  Rifle  Prartict*, 
PlUllIt'AL  KXK.nt  tsics,  coUHlHting  of— 

lXKA.VIttY-l>lUU» 

»"  '  M-Aitni.t.KUY  ANiJ  ni»AT-iit»wnzi:ft  kxkiwxsf., 

i  i*rx»,— Exerci»tiH  and  rargei-pracliceon  board  the  Utiitcil  Htate^ship^atitve. 

.M<Mi  I  AK-rUACTlCK. 

Fi:s«'i.vt»,— ExercitM?  with  small-swordu  and  brtiadsworck. 


*  Cadet- Midsliipmcii  only. 
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N8TULXTI0X. 


DEPARTMENT  OF  MATHEMATICS, 

AlJJKUKA. — Ftriilumt'iifal  u|»  ^rsitiiiHH;  jvdiirMon  jinileojivtnv'iuiji  MiiriirtiiuiJir 
t[ii;iTititi4'H-  invt»liitiiiii  iniul  evn1iiti{»ii ;  ivtliutiou  untlHulnUou  of  i'c|MutHiiiM  tif  U»f  I 
mill  Hvt'tmtl  t]o}rn^vH;  tho  HHniTit:i!ii»Ti  ofn^'rirK:   ihi-  iisirun*,  <  ttuHfniriioiu  ami 
lo^sirithniK;  tlir  th**nry  of  er|ti!itimm. 

(tKoMKTKY. — Flan**  and  H<»li<l  jjjiiotni-try:  tli'  liiiHiHtinitinit  t»l'  ?tfirfiiei*»  mirl  %'olnit 
tlifi  aiipli(  fitioii  iif  al|r«»hru  to  irt^nnnnr.v, 

TitiCiOXOMKTRY,^ — Ati/ilytifjjl  invi*HtitfjiHou  nf  tii^nnonH'trit'  fiii'niiil»H.  ;iii«l  iliriri 
plicutioti  t^}  {ill  tbt*  r;i;*t^s  nf  plum*  jinrl  eiphi^riral  t-n;^ououu'fr,v;  th«  coii^ttriu'riuu  i 
iiwMjf  tri^^otiajju'trie  taMrs;  tlit*  j^olntiun  of  trigouomiitri**  <M|Miitiou*i;  frijjimoo 

ANALYTirAL  r.KoMHTMY. — ?]t|Uutiojis  < j|'  tlio  H^lit  liiio,  pltiue,  mill  CHiiitr  (M^Ttjcuuf;^ 
cuhhIoii  nf  tlir  M^rtmrnl  t*<[iiiiti<»Ti  of  f hr  hi'i'oihI  di'^O'^*  involving  twu  or  f  lirfM*  viiHaUM 
iletRrminatioji  of  hm;  [iniii"i[ial  imilil^'iriK  riAlatii**;  U»  tlio  tyHnilt*r,  coiu%  f^ph^^n'. 

InisvmvrivK  *«KnMKTiiY,^Tln'  j^niplnr  illnstrjition  ami  w»lnti«>ii  of  pmMpuiH  iiH 
^<'()iii(*tr>\  unil  flic  :q(|»tit'athMi  of  tlio  lucrlhul,  jiarfu-ularly  t(»  Tlic  prtijurrtaiiit  of  ( 
splii^nr  ami  to  fhv  vousUUi't\iti\  of  inapH* 

Texf'bookfi. — Uu\*A  lU^^hev  Al^t^bra:  CliuuviMMtV  (tcHimHrv  :  <Miahvin)«'t%  TH|pm4 
ftry;  Clmrrli*s  Dt'wcnpTivr  (iromi'd  y  ;  TtHltmnh'i' sC'onif  SitTjouh:  Hmv  flittirf*  I'l 
Taiil»*K, 

Ki.KrriVK  ("orRsEs. 

In  a(l«litii>ii  to  tlit*  aliov<%  Tadi^ts  dl'th*^  tliiid  ami  foitrili  rlaf*««5H  who  .iiH|M;i^  mm^ 
tibilily  in  niiitJitMuatirH  an*  iifrmitttHl  t*i  take  an  a,t|vaiK't*il  cotirtR*.  Tin*  roUnwuitci 
tlie  iOcttivo  eoaiM'H  for  lH7rt-71:t: 

Fourth  tinNH. — Al;^(»l>ni,  tlif  theory  td'  <^<(a!itions»  and  t'lirv^'-triM'iiig, 

Third  vhtAH. — Tlu'  I'lt-mrntsof  tln^diffi  rmtial  and  intej^ral  caUuiluM,  nitU  :i{iplicAtiil 
to  tii^oiiomi'try  and  ;^<'onictry  of  two  dtONMisioiiK, 

Text-boukj*^ — Todlninti'i'K  Al*jidir:i  fur  ('nllvtjrs  jind  Srlioidnr  Tttr1liftlit»«f^»  TltlHir 
E<mati(MiK;  Hiri'  and  Jolin!^>o%  El<^mi'nt>^  of  tin*  DirfrriMdiaJ  Calnilit.'*. 

DEPARTxMT:NT  of  STHAM-ENCaXEEItlNU. 


MaRIXK  KNOIvTvS. — (Jinn^nt]  tln'ory  of  rln-  Kt«nua  cn^rine:  idii.<i^itlnitlmi  tiiul  ilrtsili 
taanor  Ht<-am-en;fim's,  aiidof  itist  iiimriitH  and  apparutOH  iin^'d  in  (Hiiiiii»rrM>ii  with  tlM 
tlit^  ('oiii|MitaHitn  af  tli«  iiowi*r  iiiul  lin  ccisf :  tlh*  do1it^^  of  tin-  f^ujriitir-iHiiini  wati'h^  i 
t^f  ttie  f'li^fin^^^M'  diviHUMu 

FAunirATiHN  OF  ^lAcniNiciev,* — Tla*  qtialito-H  ami  MiiTn^ith  i»r  tnntimjilA,  and  I 
proei'KHi^H  of  nninufaitiiiv,  arconipann'd  liy  prai  tii-al  I'xtTnsi*:^  with  Ih**  unrkiiihopi 
od.H  juid  fippliiintM'K  fur  tluM'onviM'sioTiof  tlh*  VMrioMM  iiiatenal>>;  into  iiniiibrd  lUHrliin 

DKi^KrNiXii  (IF  MAtniNFRY.* — roic  HMndiauiHin,  aiJil  tlu*  diwgiiiug  cif  )Miili'r>»  atnH 
;^iri*^rtj  inrlndinir  valve-givirn. 

MKt'HANii'Ar,  urcAWiNif.* — ^Thr*  nf»un'TH'lUan'  of  d*»s«i;fn;  sfoiuTnl  Jititl  coiivi*titli 
]irat'tirf-s  of  the  art ;  thi'  vxcMiHion  of  plaiiH,  rlevatioim,  and  si*ftii»tm;  iMiineld 
prc»jt*rtionrt ;  shadoM»  hIuuIows,  and  lin<*ar  p4^r8p«*ctive. 

pJtA<  TJrAK  KVKRnM:s.— Thi-  mana»^*nianil  «tf  nnirim<  Hrpnm-ap)tunitii!« : 
!r>ol^*  and  machnmH;  hand-work  of  th»'  muihinc-Hliop,  pattt*ni-Hhnp,  t^niuh 
^ho]»,  and  lonndry.]  * 

jrVj*/-/io«A>*.— Wi  inhaidrs  MtHhaitiis  <if  Ea^intM-rinj;:,  Vnh   H:  Xorthi*ort*»4  ^ti'imi'l^ 
)fin«*;  WarnMTK  Eli'UunitH  of  M*'*'Ininiral  Drawin;;:  WiUiM^rt  rrim'iid«%^  iif  ^It^lu 
KankinrV  Steain-Eji^jiiie  and  otliur  Prina'  Movifrs;  Zi?am'r'i  Vjilv»'^Mi»f  i..ti    ,*r|(j| 
Iev*H  Workwlmp  AppUjitic*t*f4. 


COUUM.    ui     INSTUrCTIOX, 
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■     DEPARTMENT  OF  ASTRONOMY.  XAVI*iATTON,  AND  SURVEYING. 

IBtSTKrivoMY. — D^'HoHptivf  ;inil  pnK'ti<*;il  :ishiiiion»v,  iin'liuliii>^  th*'  U8f*  of  iiistninuMitti, 
attfi^riiilly  tltot<<*  uwmI  ((irtletiTTniiihi;,;  h*rn*Htriul  IjiMIiuIi'h  miuI  loiij^ifmles. 

Texi-btHfkti, — C\  J.  White'tt  Astrotioiny  :  Theory  of  rlie  E'oihiMi'TuHtKir  nm\  Hir  Zi'uitlt 

Naviuation'.' — Tlieory  ,in*l  |»rnrti<'i'  of  navi^iition,  thf  l;itt«*r  iiirtmliu^  iiiK|rnctit»ii 
ill  IIk'  lUirirM  of  thi-  nuvipifor,  tbr  ii»v  of  nuvi^atinj^  iiifttrunvonts  aiul  their  «M»tiHtnic- 
lion,  with  thi*  f««»hili<Mi  of  |irol»h'iu.s  nut]  thr  iimv  i>f  tahh^s, 

Tcst-lMHtkit, — C»»fiiii'«  NjivijL^Jitioti ;  Mi'iriHi'lirrt  Deviation  ^tHh*^'  I'oniiinss;  lh»u<liti'h*» 
Bfavi^atnr;  HowelTn  Murini'  Snrvi\viiig. 

Si  UVKYINO,*— Thi'  Innii  of  Hi*'  Piirth,  \vUh  Hp^HJul  rHVirurr  lo  Iht*  rtmstTurtiou  of 
sliart»T  exphinatiou  of  ^t'Oik'tii'iil  ^urvi^yn;  tin*  milittion  of  ]ii-«ihli*ioH  in  iiiiuttml  wiv- 
r^jyitijj;  aiiti  xirftrtjcal  work  in  wurveying  niol  ronpiTiirtiii^  t  liartH. 

T4j't'lMH}k\--}Un\v\VH  Martin*  .Survi\vin*c,  j 

DEPARTMENT  OF  PliV8ICS  AND  ClfEMI8TRV.  | 

oUKncH. — ^TliiMiry  of  %%  jivi'm;  ni*»|iro<liictii*ii  iiml  pro]»a|{iitii>ij  ofKonui] ;  the  miiiitT- 
c^vuhmtioii  of  Hotitol;  uio<!t"w  of  vihrntioti ;  •**Mnioinii('St!ioii  i>f  vihnitioiiK;  rtiialy^fit* 

IITTCS. — ^The  iiropagiitiini,  rrrhttion,  nm\  ri'fraction  of  li^ht ;  Jimiai'h,  vision,  mul 
[ral  iiiHtrouuMitii;  HiitHfrmo  anjilssin:  rt>lor;  iJo-  inohihitur^v  fhivoiy  of  lijyjUt;  poliir- 
tioti  iirnl  <h»uhlt*  rt^fnirfioo, 

ELKCTitfCn  Y  AXI>  MAGXETrsM, — Mjif^Jo  f  isiti ;  siMtiral  rhn'tririty  :  VuUjiir  I'ltrtririty; 
vlrctro-niHgtietiHUi;  elfctrituil  iiiim-siinMiiont^i:  jipjilirntioos  nf  i-Urtririty ;  rhrnoo-rhT- 
irit'tfy. 

CriKMtsniY'.^ffiMHMa!  rhfiiiiKtry.  i 

MKTKOHorofiY  AXri  rlJ.vrAT«M.Oi!Y. 

Exi'KiUMicxTAL  I>KrrL^RKs  IX  mivsirs  axp  ciiKMisriiv, 

Hkat, — ThiMirifH  tif  hi^at;  Hourt'CH  of  ht-nt;  coudiU'tioii,  milisition.  uiol  i'onvi*rtiou  ; 
■ftiHfitic  heiit  I  t*flt*ct»*  of  heat ;  niKrruiin"titH  ii>mhI  for  thir*  iiii'swiireiiient  of  heat;  ihenuft- 
flytuiiiiic^. 

PjiYsicAl.  JdKAsrrrKMRNTH.T— Ifi  thi«  I'lHirw  the  CaitetHan'  |ierniJtt»*il  to  ♦Oeet  h«*tweeii 
W'^rk  ill  the  iilivHieal  lahonitory  and  work  in  tlie  ehetiiiral  hihorafory* 

'IImi  \vi»rk  in  th«*  ^ihysii-al  hiltorjUory  iluriii>j  ttie  yenr  1h77-7k  hn^  cuiiiiif^tefl  in  *letpr- 
miiialiino!*  of  N*[M'i'ifir  Miol  hiteiit  lie:if ;  the  toiiqinnHoii  ofjw'Venil  inethoil»  of  «h'tennni» 
ifig  the  hyyToiiiotric  «tate  of  th»^  atinospheve;  the  deterniroalioo  of  wpi'i-ifir  ^jravitieH; 
the*  determination  of  heat  eoiifluetivity ;  tlie  4etenniriati*Mi  <tf  thi"  ili|i,  deiMination. 
Utttl  iJiteiiHity  of  the  furthV  nni«rni>tiKin  ;  the  line  of  the  *i]ie«'tn»wM»lie  anil  of  the  njier- 
tronieter;  the  detennination  of  the  inilieefl  of  n*fra4'tjoii ;  e\(K*riitient$»  in  teuiiwring 
met*] ;  rX{jeriuient6  oil  the  tiM-Hional  and  tennlle  strtm^h  of  wire». 

The  work  in  the  eheniieal  hihoratory  thiriu;;  the  3'enr  HTT-Tr*  euihraet'd  hh>\\-|iipe 
aiialvM?i;  eryj*t:ilhip'aj»hy:  iiiinerahii^y  :  ((luintitalive  analysis. 

The  eon rw'  in  niiio^raloi^y  i'«in|iriHed  the  ntudy  in  lh«  nnnrml  ralHiiet  of  the  naisf 
rmuiuonly  rvciirnn>r  min»'ralH,  the  iit^'ftil  oriH,  and  the  nhjiHti^oiahlr  nitioralH  wtdeh 
art*  lr^«ti>enll>  HM>«ieiated  with  ttieui. 

The  eoorw  in  i|ii;tiititarive  analynis  noe^i^fed  of  the  *jtiivinn'tne  *iet*M'nuuation  of— 

Iron  in  iiniuKMUo-ferroim  ^iil|diate. 

C<*p|M*rand  tin  in  gnii-nirtaL  ■ 

Ci»in»er,  antitnoiiy,  and  zinc  in  *'  %vhit»'  hra<*K/*  I 

n  antl  h<ad  in  tedder.  I 

•j»d,  eurhon  di/ixide^  ami  iiwohdde  re^id nr  iJi  a  white  h-ad  •^raiiod  m  orh 
iihiafhiii  iif  a  eoah 
o  |ire|inr:itK»ii   and   i«taii«hiriU/.iii){  of  a  ^tdiition  id*  putaHs^ia   peniuiii>;uuate   ti^\ 
nt  irttu  wir*%  iiiiimoiiii»-femiiiA  Kidpliat'e,  oxmHc  meii%  and  aniiiionic  oxvvWlv:.         J 
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TIh'  r»tiriiatiininrirou  ifi  siti  irrni  wilt,  ami  in  hi^matifco  and  iUi^^JU'tUe  awn  llf  muiM 

mI*  tlip  pcrnifm;ujauuti^  HnlTithui.  J 

Propjiratinii  and  tiraiidiirdiziH;^  of  i\  mtlnthm  of  poUi^ia  diidiriimalr,  H 

EsitiiiULtiou  gf  iron  in  an  irnii  salt  liy  Pt'iiiiy^s  tiiL^tliod.  ^M 

lext-boojy^, — Stinviirt's  Kh^nicntury  Physics;  EUot  and  SNirer's  CUrmical  Aiui}y*i|^| 

JtnikiiLsVMnjLtnetimuand  Elpitvifity;  8t<nvart's  Elenji^ntary  Trent  iw  on  Hunt;  MilU^| 

iTuiijxauii-  Clu'iiustry ;    Kohlmu,sr!i'is  Phyaieal  Mi'iisni^inoivts;   Xrv^oii  »iid  ClniipIl^H 

I{|i>sv]»i|n' Ainilysi^;  l)aTn^'^  Manual  of  Miucralogy;  Tlioqic'w  QnaTithafivr  ('(irtni^| 

Analysis,  H 

Rt/€rrmr-book>i. — <* si nu fs  PI lyHicH;  Mnxvvi41*»  TIilmh  v  of  lli-al.  ^M 

EI.ECTIVE  COUH8E8.  I 

In  a  liHtioti  |o  tli  *  a1tovt%  Cadi^tn  wlio  tliMplny  tho  jy^ri*at>i!ttt  tiHilit.v  hi  the*  nH^iiil^| 
iounsi'  aiv  ponnitfcd  to  tiiki*  t*xtra  lonrHcH  in  *\u'  lalionitoriu*.  In  the  tliird  cla^vt^H 
consl<itH  of  a  cnutNi*  in  tlir  I'lH^niit-jil  prrpitration  and  ntudy  of  i'X[dtm)vr  Mi1*«tAtii«^| 
In  ttic  m'cond  c-las^  tht\v  art*  [a^nnittoil  ttt  rh^ct  lipt  wih^u  a  eonihniutinn  of  itti*  rbfOtl^l 
coiirM*  into  ipmlitsitivii  iiiialysifi  or  a  t'onriM*  in  (diT-tdfal  m»'{wur«'!nout«.  In  tbtfJH 
<'1a»H«  C'iidrl-MiflsliipinLni,  Ihr  work  uonM^ftA  of  ri^  roittthuatian  of  th^^  f*liH*fHir:^l  Vt^M 
uroitJontH  of  tilt'  8tM'oni1  t  la^K,  to|L|;<^f1n*r  wiTli  ntraHuromrnt^  in  ii^lit  and  )iinU;«  ^M 

Cailet-Enj;in('ot>!  of  tin'  Hrnt  vhisH  liaviMnlrlitiomil  pnirtical  i'X4«rci^*«i9  In  c1i«fl^| 
aniilyKiH  ovrry  Sjihiidav  inonniit^,  wlnlo  Ihr*  C*a<tr'l-MidHhi{iuji?n  L«r«nt!ijsid  iti  MCia^H 

■  DEPAirrMENT  OF  MECHANICS  AND  M^PLIED  MATUKMATICS,       I 

The  i»ifi  KiiKVUAT,  A\h  integral  CALriTLrs,— Thr*  pHnHplos  of  tbc  difTert'oM 
i'akndnwt  ini.hHiiny;Tiiylfir'«  tli<u»rt'ni|  ai^plirations  to  pmHltMrts  of  ina^ciiiui  and  minilfl 
and  tin*  trniiii^  of  t'ln^veN;  tlm  ni(*thodM  of  intcjLj^ruiion  and  tho  uppUcation  iff^l 
intu^ml  calndti^^  to  uiTa«4,  Hnrfait's  and  voluniru,  and  to  tlit^  liniUiii;  of  c«*nt?p>«V 
gi^vity  ntid  inonHHdK  of  in(*rtia,  and  to  the*  sinipkT  I'anc^H  of  dilTer<*ntial  rqimHoDrt, 

Mkcuaxics. — .SYrt ficfl,  i unhiding  th«  tlioory  of  friction,  adlK^Kioii,  mu\  niiduvtm  ni 
c<mlagr.  }>\fHamk'«^  inchtding  the  motitm  of  prop 'c til os  in  a  iinn-n-HiHl  i  nj;  tntnliam  i»ii4 
in  air;  niolnins  of  trnnHlutitoi  and  of  rotnthiu  of  hodii'M  ahoui  an  axin  ;  fulHn«3^  ItoiUf*; 
i'lntrai  foiTw;  tlio  sirajd*^  and  llo'  <  iijn]»oimd  priidahitu  ;  tho  lawn  of  phiro-tary  moiUm; 
ivork  and  «'onHc*rvation  of  enri^^y. 

Hyduustatii^s, — Mi'cdianiriil   propc^rtii^s  of   thntla:    thr   laws  of   oquHihrifrrrf  «f»l 
pivH-sniv;  till'  tlotsition  of  bodir?*:  tin'  stalnlity  and  oHrillationH  ol 
*(p*t  itiL' J4:ravit>  ;  tlu*  niotiiui  of  Jiipads.     AiUi/orm  Jtnhh. — La^%*(i  of  \' 
aial  priSH?^iirr  «jf  tin:  afino^plunH* ;  di'uslr.y  and  lomprTattirt*;  th«^^  baromi^u*r,  thf*m|it»v« 
and  tin'  ]Minrp, 

Tjik  HTiiKN*rrji  and  ieksist.vxck-  of  matkiuals.* — Siinplo  and  coiiipoatMl  ntrmm*; 
the  Illations  lx^tw«*<^n  strain  aiidBtn?88;  the  strength  ant  1  at illnc^jts  of  br;«^M^  -  ii^*«» 
of  uniibnu  resiBtaHetN 

TrtK  METiioii  or  tA':\HX  stiiTAiii«.*—Tht»  theory  of  tlit>  mottiotl  nf  |e-i,i  «.j^.itfM 
and  tht'  atiplic^atioii  (d'thn  nudhod  to  rtJdult:^  derivctl  from  cxpmmciiu, 

TflKOUKTlCAT,  >;AVAL  AU*.  IUT  KCTIHR.* 

Tcxt'fmilc^*, — U'wv  and  Joluifion*8  Ditiercutial  Calculus;  Wi11iAiii9ati*s  Iiiti*snU  dlf*- 
Ins:  Todhnntt'rN  ^fl'i"hani(■!*  lor  Ik'gimier«;  Smith's  Hydr*w*tatiL'»;  R:inkiii<«V  Ap|iM 
Mi'clianits;  Mt'tTiiuan's  Mt'tluHl  cd'  Leant  Hqaari'S?  \ViUon*»  TlHioi\iltt'ijl  aihI  Pi«r<>i^ 
Ship  Biiilditig. 

EIJCCTXVI?  COt7lU3ESl* 

Ciidi^te  who  have  L'tntipltdiMl  the  dl^^tive  courao  iu  malhtrtuaUcH  an*  piiTtiiitt^  H 
tsiki^  mi  ndv^jiucod  coiiraa  hi  iuti^gral  caleiihi^  and  analytical  iiiixrluitiicB, 

1  •  Cadr't-Engim*crH  only. 


s^m 
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«tii*l«\ 


IlKPAKTMKNT  OF  1.N<;IJSH  STIDIKS.  HfKI  UltV,  AND  If^W. 


CtttmtitiitidiJ  f»f  till*  Tiiili'il  Sttil<'«, 
^ru;iliiMtal  liiw  ;^ri«litK  ami  dntii'H  t»r  iiiiiioiiM  in  |»«'in'i'  iiiiil  war:  ri^lttw  nl"  infiT- 
p^  (if  jiiriHdictioti  ovtT  tlif  Ht'si,  nf  I'luiniU'rcr,  «if  iui*wiim»  ov*«r  liniil  ii\u\  miv  ij^abte 
cltitk*«  of  iniuir«t4«is.  ciiuhuU.  nu*\  tiiiviil  rijiiitiiuu<l«'rs;  klliclH  <*f  pi'iip*iiv  litihli* 
ttiti*;  iliimii'ilf;  iu"ivat<'<'rin>r :  ytvlx^i^i  jm  pmttimhtii ;  righti>»  iiml  tlijtitiH  of  mm* 
f  eoiitralmml:  hloekjiilts  riijUt  «f  wMinli ;  «li»ji*«|iinK*rji;  oftViK-fj*  rigrtlnKt  tlii^lttw 

iliiii'^  (if  iiiaritiine  hiw. 

Vt-hoobi. — W4i«lw?y'»  JntrniMtiuiiiil  Luw  ;  AndreWh'rt  MiiTiual  of  the  Coimtittiliot). 
tiiiY, — i>ri|^iii  :^rl<l^'tll1l^l^l|ri,•ullrTOl^l»illJ•^^f  Aryu!itSi*niitir',  jiiidTxirniiiantiatioti*; 
Ktiiit*H  «»f  Itiwlury,  »nsp«H'iiilly  flti*  liisiforv  m^  (iivi-ro  mi«!  I{oiik%  «»f  fho  Holy  Homiiu 
Ujnn*,  iitiil  hI*  tht*  NtiitrM  rif  WcHfrni  Kiut»iK'  ilouii  t*>  1^7> ;  liiHfitiienl  |?i*o|rrii|iliy  ; 
t>grt9««  of  I'otttnial  il«m'lo|MiH"ht  in  Aiiit'n<'a  ;  UUtory  <»f  tli^'  rijit»*il  Sfatrn ;  naval 
*»t«iry :  It't'tiin's. 

^ti-buoht, — ^Fn'»*mnu*H  (riMK'ml  SkiHth    nf   Hi«t*iir\%   with   LulilHTturi'ii    HtMforiral 
I;  Kliot*s  History  of  llie  ruittMl  Stali^ti.  witli  iiin<lf'ni  athuM***, 
iTojuc  AND  rt>Mi'tisriui\'.— KH,'*»*iitiul  pnHMTtit'M  of  ntyU*;   dtiii«t licit tuiu  nf  m*ii* 
i;  rnli*N  for  the  I'tinKTriu'tioii  of  Hi-ntcm't*i*;  fi|;nn*s  of  rhofciric;  «»jti»n'i«i*f*  in  this 
o«uriuri  uf  tlionim  aitil  ottfi-ial  r*'jioit>i. 
it^hook, — Hahi^M  KhftoH<% 

$Ll?4ir,^ — Hi^tonf'al  lU'vi'lopnuMH  «»!*  ihc»  En;rli»li  laiigi(3ii;r ;  irSnri<m  of  KriislUh  to 
thcr  Ar>'nM  lnIliJlu^^^e^:  cbuMifi'H  wrou((ht  l«y  foiri^u  inriufiir**  tm  tht*  jriunmiiu*, 
bulibrVt  aiti]  {iroriiiariation.  Kt\uio!oi;y,  SMitax  ;  nualy^H  of  wMiti'H«'i">. — Uratl* 
nijii  Htantlanl  aiMlioix  with  Mpplii^ufioti^  of  (Vitr  pniiriplrf^  of  ^runiin:n\  aiol  rxr^r* 
r  ill  uiiftlyHiH  anil  in  trai^iuj;^  tht*  i'tyn»o|ouif*nl  Tnt>aiiiri«f  of  wortU, — f 'K'i»0*illi'atiifn  uC 
imU;  tlt'liiiition  of  uniiU  l»y  n«a;;<*  atnl  Ky  «l<'n\  ati«tn  ;  HynonyuiM;  taw**  nf  « lianife 
I  tU<*  in<'atiin»j  of  \v«>nl.*<  by  roiiirurtiou,  f'xt<'!isiori.  ami  atnt^lionitioit. —  Fa«U«*  ill  lUc- 
an,  ami  flK»ir  ii'Miwlii*^;  M'le»'tioti  iitifl  iitTantj»'in*'nt ;  i'li-nn-nhiry  |»rnn*i|#t*'H  of  n-a- 

t'^JoAx. — Taiieoek'-H  Kii^imIi  (irjiinnmt  iii»<l  Krntliiij:  f'*"*i^  '  >.  rU-i    rtml    \»»>n»fi'M 
ill  I<.4^sm»iih;  njirt*i«  Maiiuul  of  Piitu'lnation. 

DKrAXrrMKNT  OF  >tnl»i:KN*  LAMirACiEH, 

(txcii  ANii  Si'ANrMi  LAXfirA4ir.s.^— (iraiiiumr;  ixi'iinnrfi  iri  iviMUiijf,  writiiiu,  nuil 

;f-/;fMiJl*, — K«*<'ti'r«  Fn'in'li  OraiiiHiar;  La  Fontiiinr**  FaMo*;  rraiFIuinim*****  Frvurb 
k'al  l'l»rii»M"«;  K»'<*kinaini-C'liafriau'*«  Lr  rnuMcrit  ntuX  tlatetioo:  <Iji»n*<  lHn-ritninry  *. 
ft*«  J^iianhh  Matiiiat;  TolonV  K»'ii<lf'ri  Bariftfi^  l»icfiouary, 

hkpajjtmknt  of  iviuwiNci. 

^it-1iu«'  ilini^tuj;:  frrc-Uaml  ilrawiiig  antl  |H»i'H|HM'tiv»*:  tojioi^raplttnil  mid  chart 

J  fon*i£oiii>;  Htii<li«'«  an'  lUHtinhulitl  ovrr  four  > eai-***  ami  lh«'  ra<U*f»*  ai**  mrusi^f^Hl 
br  etn.<A4*M^  i^ui'h  vlnw^  |iur*iiiiii|(  tht*  rtiumi*  fur  ttii*  runvNiiomllti^  >e]ir» 
*>  N  A 


pRr 


lAMMKf?? 


rftOTiKAMME  OF  RIS(  rTATIOXS. 

Thi*  tlin«<' ii4*vn1«Ht  totljiity  rvnitiittdtiA  U  ihviilcjd  tiilo  lhtvi«  |m<H(«iU,  Iii(ti4'jilt««l  tliu«  — tl).  db,  i 
A«mtft4«ri  Qisr  (M'ltDil,  fruiii  H.20  H.  m.  to  10.20  11  in.:  (2)  (JfimtM  A^contl  \tvtiaA.  itvm  10^  ^u,i 
p,  ui. .  Aiifi  (.tl  ili'U(>U'-j«  Lhlnl  poHiul,  fnmi  2  |».  ui  U*  4  jfi.  m. 

Pi-a«'ih  a)  i<)LisniM4«iii  b<.*gin  mi  ^AturvlAyK  itt  «  a.  hi-,  fiviiri  (Jrlober  1  u>  Ik^rrmlwr  12k  1 
in  Jiinn  1:  MUil  til  10.45 a*  ni.  fmm  [HMM'tulit^r  ir>  tii  MaiitiH  I0.    i>n  utlirt  ilii^»  ir%r*«|it 
«&»rf  lavs  Wfitn  »t  4  p.  111. 

riitsT  Ti:n.\i, 


CADeT-i?iiDMnip.vfK:%. 


I»<«|HirtmfUt4, 


I'l^ritHln. 


I 


Mnrhr-rn^itn  14     .._ 

EneliHh  8lij«lleii,  Hiitton ,  anr!  Lmw 


M.r  W.TludiF.fL'i 


MAlUoriiJiiUi's  . 


jfl  ah  tHitm.  T.  Th.  (3» \ 

M.T.  W  TJi.<ItK(2l 

F.(a>, 


Iif4*ifl  ft  trvvtH'iii  ifi 


rrip*i»f»«>rlr>  ( 


Kuiiliflh  Stinlk'Ji,  Hintory,  uml  I^iw 
I>r»wii}g 


Scnmjumtiip  ..   -, 

Hitlniinct'  Band  Ganneni' 

Atromiiiiv     NnvtgfitHm,   114^    Sur' 

Jr^vtoJ^  /- , .,,._..- 

<*baijic«    DAd    Applied   Mftthiv* 

mil*'*   ,,. . ..  . 

Kin^liih  StiiflW,  Hlvtory,  nod  L«w 
HouLm  Ld£i;;xiiit£i*i« .,,,*,..,. 


U.m  W.atr,  lit 
T  W.Th.Cii 
1   Tliiat 


Bicromi  I'l^M^^TJiiiut  riiAit. 


M.P)F.(2iaa> 
Th.r«K 


•ilia 


ftlMIIIUIDHtlitK... 

Urdiuinco  aud  O anoery  . . 

Ajtfrouttuiy,    NiivigiiUoii, 

\^\iiie   - .     .,..._ 

.P1iy»icii  and  Chi^miatry  ... 
^*Mli«ni  LmijpuigiM ^ 


Sor- 


T.  m  y\\  Th.  ^2» 

M.T  \V  Th.  F.(1? 
fitic  W'l iwl  ■  fiMwilh*.  - 
il.  T.  ri»  W.  F,  (3)  

ftllftT  (%Ac»— VOrimi  iKAIi, 

T.Th.  ni 

F  CI*      .--...... 

T  rJ»  W.(8) 

WTh.  (2)  F.(I» 

M,T.W.Th.ni 

M-F.(2)Jin)... 

aL<a) 


S(«aiil«k. 


CAOKr.K^CSI^^KKRM. 


I>4'pj*rtitirtJ|i». 


Rnaliiib  Stiidh'«,  IiL«tnir 


IVrtnd*, 


^*ltfrr«% 


ffrjiunt  tXA»— rmrr  viuil 

H,T  lv,Th.f2ir,a(l» 
lul  divUUm   U*-F.a>. 
2d  .hvi(*;nn.  T  Tli-(:n 
M  T  W  Th  <r»F  c2» 
iMi  divittinn,  M.  T.  Tti  <;i 
jd  div  i«iHij   M.  W.  r.  (.1; 


Krrti4'«  g|i>ii>  < 
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DepATimenU, 


hciuAlitM. 


1 


ii'KneiniM'rlnj: ...* 

|i3'Hic«i  Hiiil  Ch*  mintry 

idUli  Stu*lii'A  Hiwt^iry,  irnd  Law 
ddm  LiiiiguJiitErM  ...     .......... 


n^EngiiiMirln^^ 


Aiitronniiiy,  Naviirxtiim,  luid  Sitr- 
Tfvinif .- 

Jlei'hriiilcji  ODil  At»|>tled  Hrtlb^- 
ftmilr^     , , 

Kof^lUti  8tiii1fi^  Hi«tory«  mul  Law 

MiHU*m  L«iti'^a«gtM» ,,... 


Htmuvmnhip 
IH«inii-£hgli)ri 


I^erffMtf. 


Tillllti  CL.VS*— e*KCO:5lJ  TEAR. 

M.T.W  Tr.  Hk  R(2)  ,...„... 
M-(3i  ..., 


SufalJeeU. 


F.  (3>  S.  a^ 

T.Ttu(3)  ,,..,,  .. 


M,  Th.  <3)  F.  <2J  S.  (1) . 


Trlgrtimmiptry  nud  DcAcriiitiyo 

l>«i*rii|»tjve  GtMini^try. 

KU.  ri\>'  CiHirsi*  once  a  week.  ^ 

^'      liiiiit^al  Drawinj?, 

I       n>  ntiiry  IliyHlcHi 

iii  *U*ry  rtnd  litietorie. 

French. 


Mechanical  Drawinjj,  MAiHiie 
Enjiiii***,  RDd  FAbrictttiflti  of 
Mji€?hmery^ 


T,  m  W.  Tlu  C2\  . 


MT.W.TIlF.  (!>.-.. 
One_p4'i-iofl «  niontll*, . 
M.T,r*:>  W.F,{3)  .,.. 


line  twiue  ai 


FLtwr  CLAN9— i^ctrni  ykaji. 

T.TkP) 

iLT.W.TthKcn  W.F.(3) 


Frencti. 


'•'       ^  rtn«l  rbini(«m' .1  M,F.  (2)S.  jl) 

.k«   aud    AppliiMl    MAtbe. 

.4 ..   ,, i  T,  W. Tk  (2)  . 

>i<Mi«  ru  LsmgUiige^  M,  (3) 


Ship  Bullil'm^. 

Mnriof^    Kui^inefl,   Fahricatian 
and  I>enljtmiijg«f  MiM^hint^ry, 

Hciit  und  Light. 

8tr«n4(rth  of  Mnioriiilft. 
^pan'wh. 


•*ITjiJiii»>PijrUMl«.— 1.  (ki    'fi,  r.  \l},  MiH'^haulr.M. 


M.(3){P 


3.  Dec.  3,  T,  (3)»  Modt^m  Lau^iiiigiMi,    4.  Jan.  2,  Th.  {2),  Navigation. 


CAilBT«niI»ftlIIPatB1V. 


IlepArtin(*tit«. 


Pcrlf^ti. 


tth«mitUr«. 


FOUBTH  CLASei— FI1»T  IfRAR. 


..,,- M.T.W.Th.K.(2>  «.(!)-. 

I 

tafflinb  St udlM,  Hl»t«ry,  aitd  Ijiw  i  M  T.  W.  Th,  F.  (1)  - ,  - 

d«n  Uineu*,.  «  J    ^"^  di.i.i«B,  M.  T,  m  131  . 

•wing ! 


Sut^tiCtH. 


Mdivi.sioii.  M.W.F.  ai 

Ut  di vi^iou  W  F  jUj ....-.{  I  Tnp4igT«|ihv 


Alf;«*hni  and  fl^otBwti'T 
Elfrtlve  Ocnin*«»  onee  Ife  Wtwk. 
EnjuLliKh  »iid  Mintt^ry^ 

Fffiii'h, 


M,T-W.  TluF.n 


F.  (3) 

x^rm  nm\  Chi^mUtry T.  Th*  F,  {'^  t 

M 1  i .  •,  IJ  \»tnr\%  SOit  L»w . '  M.  W*  rj !  S. « 1 1 
uim.»....* , I  T,W.TIi.(a».. 


Auii\\iWM\  Gwiwiolry  tttid  Don 
♦rriptlr**  ij<H«D>*f.ry 

'  >  •  I  i  i-^c  once  »  weolb 

id  RheLojic. 


.. m«tMi  r 

M[.(nK ,,.-, FTfcuhiUid  I^rawiug. 


srrojtD  riACB^-^niuti*  tear- 


whip 

ud  Gitiiiii  fv 
i«nd  (.'h#*rii!Ntry 


(    T.  CI)  F.  (2)  (mn«l  Th.  (3)  to  llArch 

■         K»]  ...,,- 

i    Th,(2| 

T.{>) 

M  W.  (U»  ^.  il\  [And  Th,  <3»  from 
March  lOUiJufivl] -i  EJectridty. 


Ltici^'ft  St^niAtiJihip. 
Ordnui<.'«j!  IiifltructioBJi. 


UMME  OF   RECITATIOXST 
C  A1>BT-Jtl  D0ttiraB1V-C<mtliiafiiL 


Il«]nrt]ia«itt. 


I«hftulf«   ami    Appiieil   llAllie- 

uw  I  it* ,,---.. 

KufsliAh  ^tmU**«,  History,  un*l  I41W 
~i«ia<?rii  LAiigiiiigc«  


Sr«in4fi»liiti... - 

K«'         "'  .   . .,, * *< 

A  titm,  mid  8iir> 


malk*  ...- .** 


EnglUb  StnilleM,  Hiftory,  oiiit  Lrw. 


IVtUmI- 


S*coxti  n  Ji«»— tiitttti  Tibui. 


M,  T  W.Th.  r.  (1)  ..: 
OtK*  tM'Htnl  II  itMmtb*  . 
11  W.K<3| - 


riKifl  CT^ne^ForKTU  fMIL 


W.  F.  (3)  TIj.  rj)  . 
T.(3)- ,-.., 


Soltfeel*. 


iratlwkcti 


»X»4WlJ»Ll 


'  Themt  P^riiMlA.~l.  Oct.  %  T.  |U,  MocIuidIcs.    3.  iTor.  11,  IL  (8^  |  ^  ^< 
a.  D»&  3,  T.  (2),  If  oderu  I^ngoAgvw.    4,  Jan.  ?,  Tk.  (2),  XATlgHlon. 


Elt'Cli'vm  Com**  taKtn 

tfCtllTV. 

Politle  iMW. 


C  A II £  T«E  N€?  I MK  K  Rii . 


DApann^iilA. 


PofiofU. 


del^^Kta. 


Untbrtnstirii 


FOL'liTIl  Cl.AM^~¥TttKT  TKMM, 

il  T.  W.11i.F.(2|  a  (1)  , 


MmhimmmAGtuma^, 


St,.ain^En>i«.e«ru.g J    ^j  ai virion.  T,  Th. 


m.... 


KugUtih  Stm\W%  HistnTT.  atiil  Law  |  XL  T,  W   Ih.  V  0> 


<f    l»t  .»vit»iuii.  M,  T.  TU.  (S) I 


iLT.  \r  Tfhr  rti 


MatliffUJilJt-s 

I': 


ipy 


Fn*f»cli. 


M.  CI) 


S  tedtii  •  Kitgtm<«*Hj  1;: 


lUrrl.  JO.)  "^ 


Phyiirn  jifid  CUmifttrj- J        .V|«n  li  lu  toJuw  I4 

Mechjiuk«    iii4    Apulifil    Mnthe-  C 

m»Ur«i M,T  "S\MlLF,n< { 

Kngticlii  f^liifUrii,  Blsturv,  ;ii](l  Liiw.j  fhii^periml  a  tnnutb'. ...... «.^*..,, 

ModtMi*  Uugtta^-*  ...    M.W.  K.  (3) 


MrrK.. 
rill*   r 

El(HtT< 


8t4'l]a  £Qfifi«fHfig  . 


f   M.W.TI1.F.S 

•J    Th.F.(a). 


MrrluitiUei    Mtiil    A|}|iUrd   Miithe-     H.  a>  . 

matlrii _,   i  Tli.t^K.,.. 

Kuclish  Studiei^  Bbtory,  uid  Law. ;  T.  F.  i2h, 
llcideru LaugiuigCA ......I  T.  ['li  < 


«  tlr«bnil«i«fi 
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EXAMINATION  PAPERS-lSTr-m 


FOrBTII  CLAS!^. 

ALGEBRA. 

SEMl-AKXrAL  EXAMlXATtOX* 

Jasttary,  1878:— Ttme  alhwcd^  five  hoMrn, 
'Two  queatioat  may  be  omitted.] 

L.  Simpliiy  (rt  +  ^)^  (b  +  c—a)  (cH-a— &)  +  (»— 2*)^  (a  +  6  +  c)  (a-h&— c).    Divide 

-3jc»~31j7  +  25a^+3lr<'— irw:*— 8jr3+l9j^'H-arH-10byjc*— Txn  +  ar— 2,  giving  the 

ient    and    remainder,      Re^ve     into    iactnfa    a^-f-9tifc*J-206^,    ar^  —  13xy-f42y", 

*y»— 2rV,  and  j--*— 3j-+2. 

'  2,  Find  the  greatest  common  divisor  of  jr^ — 4j^  -|-  2r 4-  IJ,  niid  2x* — 9^?-'*  -f"  13^ — 7,  aud 

the  least  common  multijde  of  jf'^-f-SLi; — 3,  x^-|-*^^ — ^ — ^i  i*"*l  r^-h4j'*4-jc — 6. 

3.  Simplify 

1  »  g 3^ 


Bd  the  va hie  of 


ar  ,      y    « 

aft  —  a     tf  H-  6 


4.  Solve  the  equations 


ProTc  tlmt  if 


aHft  — tf) 

:U--1  _  13— J- ^ Tj;  _ n  (a- H- a), 

ar  —  «  — (gLr — a)- 
z^      {2ir  — fr)^' 


a  —  b      e  —  d' 
re  that  when  a  and  h  are  nnequiil  a'^-^h^y^ak    Find  which  ia  tlir  greater, 

rWad  the  scjnare  rot»t  of 

Writ*  tlie  'itl,  'M,  and  4th  itowcrs  of  3  — 1/5,  and  Jlic  :M  und  41h  puvrers  of  _ 
>8|r  4'3'<    F"id  the  coc£Scient  of  a;'  jr>  in  the  ox|>au8ion  of  (x-^ g  -V  tY"- 
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7.  Find  tlic  «  iiIm'  luot  of  418.9  to  five  <le«'i«ml  pliic(».    Expainl 

1 

to  five  tennn  Uy  the  binomial  foniiulii, 

8.  Soh^e  tlif  t'limitiows 

•CZZ-J_^-;]  =  |^      (.r  4^10)^  =  144  (HM»-x)''. 


ftnd 

y.  KUow  tlisir 


(«  —  &)(<!  — c)      (t»  — tt)(6  — f)      (r— rt^(r  — fO 
RcHolve  2r-//'' +  *i("'r*  +  *iv'^*  —  ^'^  —  )/*  —  C  into  four  fm!ior6*, 
10.  Solve  flu*  r'i|tutti(Mt8 

and 


=  tL 


'^  +  .V„    ■'•J/    _^1 


11,  The  distjuii'i'  bHvveeu  two  tm'Hiiiii,  A  niicl  F,  of  a  mil  way  in  1(H»  mllt^s; 
fltartiii;j  iViMu  .1  runs  up  ^frade  for  Si)  inil«?s,  th«3  ncixt  50  miles  ar«  an  a  level,  and  ' 
reiuaiuder  in  up  hill  again.  Tin-  tvum  iitnkes  5  miles  an  hmir  more  on  a  li» 
IhaTi  wh»*u  asri'iidiii^  a  |^i';hU^  TIhk^  jhv  JVmr  fttiip«  at  statjon*  /?,  f,  />,  ami  ^,1 
diatancPH  ti(\  A2j,  iTIi^  snid  1*0  luih'K  rn»in  J  P'KiM'i'tiv«.dy;  eat'li  Mtii|>  rait^M^s  a  iletend 
of  '3  niiuiites.  Find  the  tiiru*  of  amval  nt  ra*  li  of  tlio  tstatioijM  uf  n  train  wl 
leaves  J  jit  >^  :nid  jirriveM  nt  /'  id  l"2.4'i. 

ANXIAI.   KXAMIXATIOX- 

Jf'NK^  1878. —  Timt  iiJhtn'tihJiiu:  liomi*. 
[Two  4|uedttoiirt  tiiiiy  bi^  omitted,] 
1,  J)e<!are  tin*  (ijnunla  f<ir  tlir  h\hu  uf  an  nrithmetieal  [iitigrt's-Hioii   in  Ivr 
rf,  «tid  «,      I>iHln<*e  a  Inritinla  for  ti  iti  ti-niis  of  n,   rf,   jmd  «.      Finfl    lliip  «t|]ii  of  • 

terruH  nf  a  s»'iies  wlio.sij^  itth  term  in  — ^!-_   /nid  lind  t1n^  nf]\  tirin  <»f  a  ^eri<r» 

5 

sum  IS  J 

*2.  Fi  Jid  r  hr  hi  mi  of  ir»  twins  of  rlif  .sti  Ich  *':  +  !^  -i-  ^  -U  A  c     Kind  Ui«*  jfiim  In  in 

;<  '  7  '  til  ^ 

nr*2-f       *  -f  *-j_A:c.     Th<^  stun  of  an   infinite  ;reometrieal  pm^rfttMinti  ti}  3;,  i 

8UIU  of  thi'  hrst  twt»  tenim  i*i  2f  ;  tind  tlic  »ene>i. 

:i.  Expand  \/l  +  f  -|-  X-'  -|-  4^  -f  A e.  to  fnnr  terms   h>    nn'aiiM  of  iinlt^tvmtlnnto  ( 
emricnts,     Stjunjife^— j — ^I^J~*    "t^ into  partial  frartinn*,  with  ii 

Ti!it**rH  ofTlM'  fust  d*';j^ri  e. 

4.  Find  flo'  tirst  lliree  Uvmn  of  ji  jHriifs  \vIioh<*  («  -f-  1  >iJi  t»  im  in  ^^^L^  *  ^ii*  J~J"m 

(«  4- 1)  <*'-h  IH 

How  many  diftVient  si^^nulK  may  he  made  witli  twelve  diJferi'nl  fla;;**  lioi^rd  tiiji*  sl| 
another,  tVnir  at  a  thnv  f     In  how  many  oT  thew4?  nlgiials  will  u  ]itirticiUiif  tia^  4Kvid 

5.  Find  the  value  ol    tlie    e\]>res8iun  <  ^jv/^^.  rf«g«/  {    » jyiveti  ff ,  Jfi?^;  ^,  « 

(f,  .056894;  /?,  JKMM:il4l ;  r,  .'..8404  ;  /,  9821 H. 

6.  Find  the  valne  of  the  foUowin^  ex|uvMsioii.s: 

(1.007)'",  (.(Mn875)''\  and  (.<)01R75> '\ 

y\u*\  the  mcHluIus  of  a  Hy^^tem  of  lo^aritlmiH  whose  b«s*.'  i»  e^\ 

7.  Find  an   ei\uutuvu  wUohv    r<njtti   are   less    hy  5  than    tKow**  of   tlt«    ain 
ir«  -4-  l&'xr'  —  7<*x-  4-  l*jx  — ^rl  -- ^^      V v Aws^k^nxu  t\\\^  ^'v\vvaW^av  i^  ^  <rlr-  -i^ » v,  —  in  ^^j 
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ttfe  tlio  siM.'oijfl  term,  iiDil  into  tw«i  <»lb«.T«  racli  wanting  the  third  Wrai* 
T'iiiil  ail  iMiiijirion  who*«e  r<Kit«  are  :i  -[^  \/5  and  7  ±  \/'27iiiul  tinil  rill  tlio  roota  of  tho 
•filiation  x«  —  :U<  —  9/»  +  '21  x^*  —  1  Or  -f  24  =  (». 

H.  Hulvo  tin"  i'i|n:itinii  r*  -f  4i^  —  lOr-  -|-  47-  4-  I  —  0.  TniuHfonji  tli^'  iMjuatinn 
^-j-  «j-'  4*  ^J*  H-  ^^=^0  to  anoiluT.  whose  rtiotH  ar«^  th<'  wjiian^ft  of  thf  nmlH  of  th»-»  j^fivcu 
wu*';  th*ui4*»'  Itrul  an  expif^sion  fi)i*  the  «mn  t»t'  Ihr  sijnan^w  of  thr  roots  of  tbo  given 
<»(1tiatitifi, 

9.  Fiiitl,  hy  tu(*ari8  of  in<h'fi"iiidnut«^  rot«(t!ckMitit»  tli*^  «ntii  of  n  t«irms?  of  th*^  wries 
t4-  ^  H-  ^  +  1^  +  *^"  +  ^<'-     ill*'  iiiioihf  r  of  rouihinationH  of  »  +  2  thmg^s  t«kon  thi^e 

2»  , 


if  i'onihinarioiis  of  *"  ihiiijyfs  tiikou  two  toj?etber ; 


together   i^  It  Thne>*  thi-  ninnhi 

nd  ». 

10.  Triirr  th<?  lorns  i»f  tht*  iH|ii!if  iiwi 
4f  —  4-rjy  4-  fxr^  —  32^  —  It'tjr  — 1>  =  u. 

11,  <;iv»"ii  the  »'<(imtioiiN  j-i-f- V=  U,  I/-4-J"  —  7:  find  the  eommetiaiirahle  values  of 
«*  uuil  ^;  htul  also  u  |>OMitivi<  vahu*  of  jr  to  five  ihM-inial  i»lai'<*<»» 


GEOMETRY. 

A  XXr  AL  KX  AMI  \  ATI  OX, 

I  Two  ttnt^tluuff  miiy  lie  owiUUhI.] 

11*  Xh^iUw  t'ltfht  iiHt/tt%  pri'iH^uifinthrf  antl  (ffometrir  Iovhh  ;  j^ive  thre<'  exaitipleR  of  the 
lnTt**r.  Pro\H  that  the  huiii  of  thv  nn^h*H  of  a  truuiglH  \h  two  rif^ht  atigh^s^  Name 
ntifl  ih'fm*'  Ho'  ilinVrt^it  ('hiHsenof  qn;iilnlatt«i*iils  iind  ptiralhOotrnimw,  jjivin^j  a  tigureof 
mirh. 

2.   IVflno  eitH-lc,  chorth   ^f€tm\  luitl  mfmrnt,      Provt*  that  iiu  iii«crihed  an<j^l«  in  mea 
ttroii  hv  Mii#*-half  the  iiiteree]iterl  arc,     fimnttnrt  eomiiiou  tangiiut«  to  two  ciridee*,  inte- 
rior ami  exferitir,  and  explain  iloi  r'unstrnetioii. 

U.  Exj»hiiTi  the  temiN  *jiMi7rtr  j>n?P///ow^,  hmm*h*f«}ntt  limn,  ratio  of  nimllitudf.  When  an^ 
trianifli'H  similar?  (Quot*^  tht*  projKisittooi*.)  Prove  tftat  the  InniM'tor  of  an  angle  of  a 
Iriun^Uv  or  of  it«  extt^rior  ar»jjh\  divider  the  oppoMit^  side  into  Hegntent«,  intertially  or 
t*st<Tiially,  which  are  proportional  to  the  ac^jaeent  8ide«. 

4.  (»ivr  th<*  ^(eonietnral  pro<d'  thut  the  moui  of  l!ie  wpian:*i*  deserihefJ  upon  the  ftid»a 
of  a  light  niaiigh'  iw  tMiniviHetit  tn  the  niiaare  de.s<rihi*d  upon  the  h>potlienU8e. 
Divid*'  a  lin*'  *A  ineheM  long  in  i^xlrenie  jnid  nn^an  ratio;  explain  the  eonstruetiou  and 
givr  algeliruie  expn^s>doo«  for  th*"  figments. 

5^  Wliat  is  a  rrffuhtr  pohfijon  f  What  \a  the  iqatthrt/m  f  Show  how  to  in»rribc  a  wjiiare, 
hexagon,  and  decagon  in  a  eirele  (givt*  a  brief  proof  in  eni'h  <  a^').  Prove  that  the 
Atva  of  a  regnhir  dodecagon  in  three  tinien  the  Npiare  of  the  radiiii*. 

G.  llvfinv  pot ^rdron^  rt^ffular  poi^idroH,  prhm,  iun\  pttntUrlopipcH.  What  regtdar  poly- 
fulroiiM  are  then'  f  Pn^ve  that  the  volume  of  any  paralleh»piped  ih  etjnal  to  the  iinnhjet 
uf  il»  hiiM<  by  itM  altitudi%  and  that  a  trhtngular  pyramid  is  oue-third  of  a  triatigtilar 
primn  of  the  Name  l^iist*  and  nltitnde, 

7*  Di^HiM^  ^^mimJ  Kurfftrr^  ttttpprn,  tfrnrmtrU,  directrix^  eltntfvt,  Throngh  a  givim  \)oint 
pOMH  i\  plan*"  tangent  to  a  gi  ven  eylinder,  Detliie  ^phrn^nl  tfintt^lr^iMlnr  trUin^le*,  Pi^v<* 
that  tn  twd  polar  triangles  each  tnigh^  of  rli«'  one  i^  uieaHni^*i(  liy  the  HoppU^ment  <d* 
tht-*  Hide  lying  opptw^ite  to  it  m  the  other. 

K  L>eOne  .«iine,  ccMiins  tangent,  and  j^eneitt ;  Hud  th(*'H*  fiinetiouflof  the  angles  t)4i^, 
45^,  m-,  t2\^,  and  IK-: 

IK  The  Miih'M  of  n  right  triangh'  are  a  ami  *,  liypothennM*?  c;  upon  the  nide  b  a  wiiui- 
lar  triangh'  in  ilenerihi'd  willi  tf  an  ilM  hypothriiu>M%  and  n|M»n  the  eorre'^pondingnide  of 
thLff  miotber  Himibir  triangle  in  de-^erilM^d  in  the  i^amr  tnaino-r.  and  m)  on  mi  infimtum: 
0ilit  thu  mitn  of  flu*  areit^  of  oil  ihese  triaiigb^H, 


,".    ,  ht*  ri'pin*  Ui4ris  <li7iwu  fi»r  tUr  itropuHif  iitn  iti  tiHt^Hrinii  4,  Iri 
nH*i\  f  Klbi*  tMn|i«>MdinUjir  n^Hni  U  ftcitti  rlir  ri|;Ut  uu^k'.  J  h  iiimI  <  «^ 

th<*  iin>'*t  lU-iiiiii!  i'»iriii*i^  fil'  the  -ifjuiivi*  iU'wHUmI  mi  HV  luid  J  C;  fttovr  tluit  Tl 
Aiiil  /I  A,'  tin  rt  ill  a  point. 

lit    Iti    lilt*    pl-iiiMlihg  i|Ur)«tii»ti,  tlli^    liV(MiTtli-lillHi     liriii^   ll  Xiul,  ntlit    Tltt^   IlitVl  ^ 

piiliit    r    ami  :iUiiMf'  \hv  |Hii|llH  U  i\Ut\   h\ 

THKOKV  UK  EC/LAnoNh, 

radei-}fldiikijnHat  J.  h,  Sftovk.  J,  U,  tMfnm*tl,  J,  L,  Ucf^^  Tattnkrr  Semta^  £t»yntw  C^K 

1.  Ciiviii  tl»r  <-4tniilitPn  (jf— *ir>f^— jr<)  — /i(v  — .r)^  +  4<i-(r+f)  —  j^as 
(  )  Fitifl  llir  iMjuiitimtM  t«i  tIm-  iiHVTnptott'n. 

(J)  Kiiul  tUr  ri»HU'«litiiitfs  i^r'  Oh'  iutfrscrticms^  *ti'  tlic  i  <ii*vr  nitll  ilH  AM>iii|it 
(^)  Di'tKtIin*;  t|i<*>*i*  fO'iinlliiMfi'H  by  (xi,  ijfi),  (^e*  .Va)»  (-"^.J/i^.  "Imiw  tluif 

(A)  F'uu]  to  til*'  iii-iirrhi  tifith  in  tirtns  nfrt  ilw  iliMniior  fh»iii  tlir  iiiigiii  tn 

poilltft  wllf'lr  tijr  rlirv*^  rrll^f*«>i  I  hi-  t\\*-s. 

(f)  ^Jaki*  41  Hkrt<U  nf  itu*  liK'HH,  u.siu^  »iii1y  tlir  flutu  alti-iiily  ili'tcntiiixtHS. 

2,  IHHciitfM  by  lai'JMiM  nf  Sliinn'w  riiinticifi«  llu*  iM|iiati(iii  x*— lir'-f- !l*<4-^"^ 
(/*(^)  '**  iii'ifiitivr.)     Fiml  M)i'  vjiliii*  uf  tin*  numvrittilfif  gn^uloNl  nwl  Iv  right 

It.  Fiiitt  th«>  liiliH'H  ^r  thf  MiMinrtntnl  lirm'tloiiM  X(a*)  iiiul  X(c''fJ*)**t  tlie  rof 
/(/)  — (Mn  liMiuwiif  th*  riHrtirii'iilh/i,,  ;ig,  *Vf\     f  ii\i'n/-f  .y-f- ^  =  '1,  (&^f>)x'f  (ir-H 

(«-|-ft);=0,  /*fu'-f*'"7/'f  "''•^==1:  Jii'fl  A  ,v.  jnn!  f  l»y  tiuiiitti  of  rlHrruiiiuiul*^ 
4.  Tnitt»tlir  IrNnw  nf  thr  fi^uutiiMi  fi>'(i/  — a)-.ti;^*(j- — 2a)y  iitiil  Uttd  tlir 

of  til*'  poiiitft  whtn*  thr  rsin^iia  i.>  piinillil  tn  th*'  a\in  of  .V. 

r».  TrjM<-  tlir  1»H  iiK  or  rlh-  ii|iiuri«ni  «-(jr^ — y^^)4-*iflJ"i^*  +  »»/^ — /'* — X*f*^M, 


jjj-»i'-vu  1  >i  j»;x  I    «>p    >..N<j 


msTOKV. 


I  I M  »%-*-^,  ji»*^iint\rj 


J  A  NT  Alt  V  i*C>,  1^1^ — 7Vrwf  aihtrt^,  firt  h*nn, 

I.  Fix  tin."  ^t'd^aphirjil  piiRitfim  nf  thi*  In^Unviiiji  iiMlittiM,  jiittl  li n  y\  um 
thr  rliiMHilU'iiiiaii  ami  Iini^iiu^o  nf  i'm«  1i :   L   Iiul;;Hrt9iiiM;  ^,   Ri»inuaiiiaut*;  X 
4.  Tiirk>:  5.   KtiMsiunH. 

"/.  "Tlir  U'st  iitV  111'  S<-imiliunviii  wvni  mit  iiit»>  ofln-r  IihkIji  to  fiiit 
Tlii'in/^     (iivi*  Mdiir  iiiHtjiiif'4'H  ol"  lliis. 

'*H4  \\4»ii  ihr  milk  1)1  kitiiijtii  i'iit)f4Miit   Utv  tlitHtrrrmiii  kiiip^/'    Wltii  W  ) 
ill  t\iim  \uM-^*<tii**t\  niH\  tif^xv  \>}4Mih<*  tmiiHti'r  in  «fiiiMiiiiti  ;in-iiiiiphHli<Hl  f 

II.  Niiriir  til*'  jv'Vrii  i'U'*'trii>i,     lliiw  Was  if  tliat  tb<*iin*irwi'inl  Uoiimti rni|i4i«*i 
rb't'livi'  iuu\  bi  i>'(litjiiy»  ^vbilr  lb*'  I'lnub  U)iiii;irt[iy  brntiiu*  Miif-tly  hi'rt'tllu^  f  I 

4.   Sbow  tbiit  tb»*  biTrr  Kiiiitnti   it^piibMr  \\»m  \um\\un\{y  n  |mn«  llriilnirrary,  1 
;ir)Hl<HTiilir  1i'iiibMiri»'«, 

^.   Wbiil   rbnui^r  >^iit  uuidr  iit  lb*'  n«biti(>ti>t  nt  Kiti^btHl  oiiil  BrniflBgid  in 
17**7  .•     W'biir  iliil  KtVwsii^V  IVV.  %\\^  uy  Xvji  vW  \v^  ww  mX  Vki£v\\^\\^  |    WIttf  did  U  I 


im 
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tjat  rhfil»Gf«^  i\lt\  Simon  of  Muiitrorf   mnkn  in  thi»  Eiiji^HkIi  I'ArhMitH'Ui,  himI  whrti  ? 
x^iiH  NriniitiiHly  U)h\  to  Kii«,'J}Mul  f     Hiiwtliil  tli<^  Aiiji^t*viii  kiiiju^H muir  to  thv  IhroiM* 

HviiIhiii  the  origin  jiTid  nieimitig  of  thf?  tmiiica  Pmti^iituiit.  Maid  iif  Ork^tniH,  Liitin 
Bi»ii»'  of  Coiistantitioplcf  Bttbylantah  Cttptivity,  Pagntt,  Lnngia*  iVoe  mnl  Lariguo 

ML 

OciMrilw  thf?  jatov<5nimcnt  of  Vciiioe  in  tlio  fifti-i-ntli  (^rutiiry,  ntul  show  liow  )i 
t*n^fl  fTMiii  fliat  of  FloreQC'c,     Conumn^  flu*  origin  and  [nwition  of  tho  Mt^dici  at 
Flon-noe  with  thosi-  of  Hforza  nt  Milan. 

*'Ai  thf  nioiQi'Ut  lluif.  Gi«»*ce  !M»t;jin  to  Itwf  Jht  ixilitirnl  1V<'«m1oui  hIil*  niiidi'  ait  in- 

<^tun1  roinint'.Ht  of  a  lar^»'  pari  of  thr  world/'    Tell  what  thii*  nu^anw,  and  hUow 

it  Wii:i  »o.     (rivL^  .Honir  account  of :  1.  MiltiinU'w;  t*,  Polylno*:  3.  8nlon.     Wheit* 

I  MantiniMii*  ftiid  why  im  it  culebraU'd  in  hisittny  f 

TMj^tin^tiitih  l>ctw«H*u  Arianj^  and  Aryans.     What  nation  nxsntpfhc  first  lonqnc^t  <if 

bfit  \s  now  known  as  England  f  the  aecon*l  f  the  third  f  tin-  lonrth  ani)  last  f     Kxjdain 

I  diflTrreiHT  hi'twei'O  nlhidial  holdings  and  Rffr,  and  show  why  tht^  hithr  took  the 

e«j^  M'  xh**  former. 

10.  Dniw  a  map  of  Central  and  WcsttTO  Etiropc  in  1400  A.  D.,  pntting  down  th» 

Itiuit  and  houndarieit  of  tho  following: 

1.  Agincourt,  7»  8t yria,  lli.  Prag, 

2.  Sempach.  8.  Morgart^ni.  14,  Mihm. 

3.  B<ihi*nua.  9,  Avignoii.  15,  Crecy, 

4.  Mainz,  10.  tJfncva.  115.  rrovetice. 

5.  Lorraine.  11.  Pimh,  17.  Conrtrai. 

6.  Koln.  \2.  CtinstaiiK.  IS.  Savoy. 

HirrORY  OF  THE  UXITED  STATED. 

ANNUAL  EXA3nXATinN. 

J  criTE  5,  ltf78» — Time  aUowvd,  fite  hmrn, 
[SUuTcd  CI  qncAtions  iii^  ttltfiTnaiiTO«.l 

What  iH  u  ri*iirc!*<.'ntativp  asM^^mbly  ?  What  was  the  Hrwt  rt'preseiitative  aascmblj 
kmrrtcaf  What  wa.H  the  gmo^ral  character  pf  thtt  aiiaeinbUes  iu  the  colonies f 
dHIm^  thr  government  of  Plymouth  Colony. 

Compaiv  the  policy  of  Maryland  with  that  of  Ma»Ha<'hii8ett»  and  Rhode  Island,  in 
urd  to  religious  toleration,  and  explain  the  causeH  in  each  can*?. 

Make  a  «tateni**nt  of  Franklln*H  nerviceH:  1.  A.s  drpufy  t-o  the  Albany  conveutian 
1754.     2.  In  England,  in  ngard  to  thr  Stjuiip  Ait,     3,   In   1775.     4.  In  1776-78, 

7h:j.     0.  In  17H7. 
L*  I>««Merihe  the  work  of  thi'  three  French  explorerH;  1,  Manpielte;  2,  La  8alle;  li. 

erviUe, 

Give  Minie  account  «>f  the  iinimctal  tneaj«iin*s  adopted  iii  thr  Iteginning  of  Wash- 
j|4in*«  adminiititiatifm. 

Explain  the  i»arty  divi^sions  in  the  Coastitutional  Convenlion»  and  Mate  the 
iitH  in  diM*n.HMic»n  on  the  (lUcrttion  of  apportioniuent  of  ivpressentation,  ahowhig  how 
\  qur^riou  wa**  i«*ttl»*d, 

Gi%*e  M>me  account  of  the  following:  1.  Attair  td'  the  Che^aiMnike.  2.  Greeno*8 
|p«kign  in  Scmth  Carolina  during  the  Kevolntion.  X  Jackrton  in  LfuuHiana  in  the 
r<ifli^l:2.     4.  Alfair  of  the  Carcdiue.    5.  Wilmot  Provi>«>.     fj.  l)red!M;ottcasc.    Take 


tk^m-nh*'  the  aetitiiij^  on  the  lakew  in  the  war  of  1^12. 
L*  UeMTihe  the  English  naval  and  tuilitary  expedition  on  BaUimort*  Jiiid  Waahing- 
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EXAMINATION    PAPEKS,    JH77-78, 


7.  ExplitiiJ  thf*  Monroe  Dm'triiit^,  ami  show  how  far  it  rufliitMiced  Aio«'nc»ii 
K  Explain  tantl\  nrot«^ction»  prohiUirion,  fr-o  friAiU*,     Kxphtiti  tlu^  tartll* 

of  iHlfi,  1^^'^*^,  anxl  IHA2,  and  givo  iiii  ai'cotiut  of  iUu  uetiou  of  South  Ciirruliiiu  in  I 

ence  tt»  the  lant. 

9.  Giv«  a.11  a«<'oniit  of  GMier»l  SiMitt's  i?ampuiuu  from  VoraCnix  to  th<?  Citj  uf  3 
ico. 

9,*  (livr  lui  arcomit  of  tho  r»'(M"!il  •>!'  the  Mi^i^onri  Compromiso^  and  explsitti  il*c 
iwctiuii  with  the  eivil  war  in  Kiuisus. 

10,  Draw  tt  map  «»f  the  .Sfaten  soiirli  ^if  the  Ohio  liivor,  piitti«i|^  <lowii  tli«  fMAlmih 


1.  Ohio  Rivc^r. 

2.  Mir<si*iippi  Uiv<*i% 

3.  Keutiu^ky  River. 

4.  Cujiiberhind  liiver. 

5.  Kn<ixvi]li\ 

6.  CoriiUlL 


7,  Li'xini^fini. 
H,  hiMiiHvilliv 
i\   Peir.Vs\ine. 

hi.  <'hi(;kiOii!iiigii. 

II.   V'iekslmr;;'. 

Ji."M«'?nphis. 


14.  Fort  Pillow. 

15,  Nit«U%Hlle, 

P5.  Chrtttniiooga. 
17,  Prnt  Hu4b*4ifi. 
IH.  N«nv  Orh'aii*i. 


i:n(;lish  i^hammar. 

si;.M r-A>N r A i-  k\a.mixatiox. 
Janm  AHY  2^,  1^7 f^,^- Time  a llm(*iKh  five  hourw. 


1.  Explui>rtli«i  tcriii  Noritijui  ('iih<hii'h1  jih  nppli^Hl  t<»  tht^  En^lmli  luu^u:^^ 

did  th<^Nortii«n  CormiM^st  uftert  tlu*  Eii^linh  vocuhnlary  f 
*i.  What  isiiu*{iiit  byClnsyicsU  Latiiii  itml  liowditHt  utt'ect  tliehin^»He»of  En 
!1  Lh*8i'rjlw  thi5  enrly  IfMs  (»r  infirrtioiip*  iti  Xi>rth«Tii  Enju;hiiidf  an i  account  to  I 

ditiVr»'iR*e  WlwtH'H  the  Soiitli  :uid  Xcnlh  in  thin  refiptn't. 

4.  To  what  extt'ul  \a  an  Enj^linh  verh  infh'eted  t  lu  tin;  nhaeitce  of  iu0t^taoci%l 
are  inooilK  anl  t(^HH(*.H  di.iiiii>::rush(«d  ?  (Hxphtin  i*(&oh  mood  aud  tvnsv. )  KspiS 
aoHMt  t^nise,  iiiiit<*  v»Th,  Htrcui^  cruiju^sitifMh 

5,  Give  all  tilt*  plnruh  of  thi'  fidlowiHj^,  h  ldiu'4  the  vn\v  tii  ihv  fivat  foar  < 
Bamlil;;  "2.  Eeho;  'A,  L'hihl;  4.  ComiatMuhT-i(i-elni*f;  5.  Chm-ub;  G.  TroUif«;  7,  <li 
8.  Fiff;  y.  Klif;»f;  Id.  Tiili,'^ijutn.     K\ plain  tht' fonnutiou  of:  L  Youngster;  *^  K'mp\ 
Cbildr»*n  ;  4.  Vt\«Mi;  5.  Rjither, 

ti,  («)  Exphiin  thi'  forn*  oinhtiJi  ;iiid  in//  jpi  the  rollowiiijc:  1.  I  s«*.V  Ihiit  500  iHJfJ 
2.  Yon  say  that  he  MfmU  y^iK     X  Hv  Kuyjtthat  he  nhaU ^tK     4.  I  »a.y  that  1  iriW  ge. 
(6)  Kxphiin  th»*  t*^rntinuMon>«  in  fiqucfif,  i'<</7ww>  rhttfht, 

7,  Aniilyz»»: 

**  If»  hy  ^aiiiin^  knowh*d^*s  w<*  d»*>*troy  i»ui  health,  wi>l/iUor  for  11  tlimg  ihfit " 
uijid««H.*^  in  finr  liaml.^;  and  if,  hy  hnransin^^  our  hodii'H  (thon^li  wnth  »  ilcMijjfii  to  i 
onrselve;*  uiort*  usfdnl),  we  deprive  our-itdvrs  of  tht^  ability  of  doJU*:  the  ^hmI  we* 
hfive  done  urtli  a  meaner lalrnt,  w)nt  li  iiini  iJnui>iht  Miitlieiont  for  iim  by  buvtn 
n»  the  Hiri'iiiilb  tn  impit»ve  it  fn  thrit  (>ileh  u  hirh  men  t>f  Htronj;*^  ooustiluti 
aftatn  fo^  \vi*  i-id*  tripd  ol'  hi»  laiNdi  S4*r\  ir«',  aitil  nni  neij^^hbor  ol  all  tha(  hHp  irflt^ 
a  MJati'  of  binilth»  we  nii;^ht  have  perforined." 

8.  Ai*  it  M  in  tin*  body,  h^i  it  in  in  tin*  mind;  praefire  ittakm  it  wh4tl  it  i*;  audi 
eiwn  of  ^/*ei*r  exeeIlt*nHes  frhirh  ar«*  looked  on  a;*  niitural  i*ncbj\inn«»utf4,  ivill  Im /w 
when  Bj-uinint'd  ittta  nunv  rniiTowly,  to  bo  The  protlni't  of  *'Xt*rt'i»i%  imd  t-t»  be  rai« 
that  pifrb  only  liy  repi'at*"»l  aeiionn,  Stinn*  men  an*  rounirkiMl  for  thinr  itkill  in  ruilll 
others  fxM*  ill verriu;;?  (HttnirH,  ThtM  In  npt  to  hr  tnl^m  for  the  oflfect  of  purr  iijiitir«,  j 
that,  tb**  fVj//o7%  biH'aiiMe  it  in  in»t  tfot  by  nd«*8,  and  thorns  who  cxoirl  in  cf M^f  ttf  tk 
nmer  mt  rin  lOHidvPH  to  tbo  »rinly  of  it  ttn  an  art  kt  /«•  hnrnt,  Pai-se  iti)  thi* 
Uader-iron' 1,  *  lassifviio^  and  t*\p1,tinin^  tht*  prim'ipal  p:iriatff  tllfl  VCrlMi, 


EXAMINATION   PAI'ER^,    1677-78. 
ENGLISH  LESSONa 

AXNCAI.  KXAMIXATrOK. 
Junk  10,  1^7^^. — Timi  fUhttrd^Jw  hottrf*, 

Ti^SSSSSm  tn\v*H  VfK^Ji1»iil;irj'  thtv^  not  iinitly  iiirii'M8hi|Lj  tlw*  nmulrpr  of  oije*8  no- 
81  low  this, 

Kpluiti  gt'ucnili/iii^.     What  is  ttitMiiit  Uy  taint'  |fim«n'aUzalion  f 
Xniiie  the  laws  i»f  linj^iimtii*  chaiij^f  ami  givi'  jiu  iUuHtraticm  of  fsvli,  allowing 
I  the  »tfyiaf»lMjr3'  <»1*  tln»  wonl  Low  the  law  applirn, 

8liow  fliaf  iiiiiiaH8ion«Hl  ^iro**  may  i»|»pt*i»>:iai  itr  t^i  the  (a)  iin'tfc,  (6)  Urevitiy,  of 
ry,     lu  what  iHiiiit  <1*n*s  tho  ln'st  prtw  of  tins  k»u<l  kr^i*  itHflf  cliMtiiu't  from  ptwj- 

Whtni  aiv  po«*tir  ii«n»tatioiiH  ao<J  [M*riphr:iai««  admiKMiMt'  aial  whrn  not  f 
Ex|ihiitLf  with  nri^^iiial  pxaniiili^s,  p<^rstMiiHi^jitioii  liiid  jaT^uMinl  tiH'tHiibnr,  juiU  show 
'  one  adiiiitH  of  t^xpiiuHion  ami  thr  o(h<'r  doi»»iiiit. 

Ik'iiiit^  rhi'torical  period,  epic  poem,  dramulic  poeiii^  Hyllogitfiu,  convertible  prop- 
on. 

Show  that  the  value  of  evidence  depend?*  on  all  the  othtT  iionrcea  of  knowledgre, 
kt  iM  meant  by  faho  yi;i'ueraliy.ati<»uf  liy  anthoHry  an  h  Honrec  of  prejudic-r^  f  hy 
I  arj^umrut  friuu  aiialoj^ry  f 
Expluin  iitl  the  tiju;:iire«  in  tlie  folhiwiujj;  pti^HHsige: 

'*!  have  niarnhallefl  my  clan  ; 
Thwr  swortbi  are  a  thouHand;  thoir  ho!*om'*  are  oms 
They  art*  trne  fotlie  lawt  of  their  UIockI  and  their  breiith, 
And  like  reapers  deKeend  to  the  harvest  of  death. 
Then  weleOTiie  he  t'luidiierlaturH  rtteed  to  the  slnM^k! 
Let  him  da«b  hi?<  luond  foam  like  a  wave  oii  the  roi-k! 
Hut  woe  to  hU  kindred,  and  wire  to  lti»«  eau»e, 
WJien  All>yn  berelaymoiv  indi|^tmntly  draw«," 

"Anything  in  excnae<l  by  ucetwsity.     1  am  imdut  the  neceiwit.v  topiT^erve  my  life, 
thinir  tliftt  I  do  to  piv»4erve  my  life  ii*  I'xeiiHJilde.'-    Explain  fnlly  this  form  of  rea- 
infit  «"d  di.m*iim  the  i|UeHtion  as  to  the  eorreetnens  of  the  inlen'Tiee.     Point  out  th<5 
or  term,  middle  term,  ndnor  prenil^r. 

**A8  a  [iromise   or  contraet  hctweeii  iwo  indivtdiialB  obtained  hy  compulsion  ia 

J,  «j  a  trt»iity  of  peace,  in    whicdi  the  victorious  enemy  ha«  dictated  terms  to  the 

^ttished^  may  bt?  broken  by  the  latter  at  plefi<inre."  JJiscnss  thiHund  point  out  any 

"  yon  may  see, 

Make  a  pr*>»e  version  of  tlie  foUowiu^  pa>wa^e,  KUiqireHsing  rhyme,  metre,  and 

|ic  diction : 

**  The  enrfew  tolls  the  knell  of  parti 0*4  »lay  ; 
The  lowing  herds  wind  slowly  o*«t  the  lea, 
*rhe  phai^hnian  hoint-ward  plods  liin  weary  y\'t\y^ 
And  leaven  the  world  to  diirknesw  and  to  ine. 

•*Now  fade«  ibe  glimiuenn^  land-^^^ape  on  the  sij^ht. 
And  all  the  air  a  s«denm  stitltii'SH  boldi^, 
Siive  where  the  bei^tle  wlunrls  his  iirouinj:  tiight^ 
And  drowHy  tinklinii^a  lull  the  dii$tfiiiit  tVdd^. 

**Sttve  tlnit  frf>m  yonder  ivy-ninutlcd  t4>wer 
The  moping  owl  clors  to  the  moon  complain 
Of  sneli  fiA,  wandering  near  her  secret  bower. 
Molest  her  ancient  solitary  rei^i," 


FREXOH. 

AN'XrAL  KXAMINATtiiK. 

U  Df»  you  <»\p«^ct  to  ^o  Ut  Pnmri*  tia  tli»^  *ij»riii;{? 

tf,  \W  iiiUMiil  ;;oin^  ihoii*.    I  wiaild  llko  tti  ^<».  brcafum  I  »|i(*ak  Fneaeli. 
II.  How  loii^  will  Villi  iviimitt  ill  KtrrniMj-f 
4.  We  pi-o^KJw  iitayiiijj  oiti' y««ur  in  Fijiiicj',  afliTwni^lii  six  lucitiths  in  Gi*t 
the  cihI  of  rt|f;htfs'ii  iiinut]L«t  wi*  will  return  to  Amorkn. 
r>.  CaiJ  >o«  ti'li  TOi*  whidi  b  tlie  ma»t  puptitutu  unci  tncist  ciniiiucretjil  cUjIii  I 
0,  I  ill  ink  it  in  PHriti. 

7.  Ill  wlmt  U<>t4;l  do  you  live  whmi  ymi  are  ilii'ri'f 

8.  We  stny  at  tlui  llot*»l  dri  Loiivir,  in  Hi  volt  utrri't, 
y.  ]low  nitiriy  nHMim  tUj  yoti  genrrally  tuk<*f 
ItK  \\V  ntwaya  tuke  t1iiiM>  v*Hnm ;  one  for  fji titer  Htid  itiothert  one  fur  < 

for  myaolfl 
It.  \)o  yoii  tsiko  wUli  you  ]i  Rrrvjint  from  ihv  Uiiit-*-*!  8tiitv#»f 
Vi,  Y4'«,  Hir;  iH'i'i-mHi;  we  liave  Itail  liini  a  lon^  tiiiit.%  thtal  uliuj  Wfjiuiie 

iu>t  8]K'ak  Fivtich. 

11$,  Wliiit  ihi  you  ill)  in  tlic*  rvealng  to  |>ttJis  the  tiliicf 

H,  Aft4'i-  (rinnrr.  if  tlu*  weatlier  its  line,  vre  tjiko  li  drivit,  sottietim'^  Wi 

Mt*  cifton  xij  '*J  t^iit-*  tUeati***, 
15t  l)o  you  over  vii*it  other  oitk-a  iii  Frivncr  f 
10.  \Vi*  !m\*c  vifitt^d  ii  ifrciit  many  r itii-s*  in  that  country^  but  n<»vcr  tuxhajr  i 

!jut  thifi  time  wo  intend  viHitin^  the  jirinei|>al  eitii**  of  that  emiurrr. 
17.  Why  dui4*t  3'o«  ji^n  to  Italy  hIhoT 

It*.  If  fntli»*i'*»  jiH:iii>  ami  Iti'alfli  allow  it,  I  litiiw  to  liave  thai  |il<*»«ittric 
ISi.  If  vmi  do  ijo,  1  Will  Hi'ud  yon  lettiM'H  of  iutrodiictioii  t-o  luy  frimiiliM 
^»»  I  iitii  deli;4lirvd  ii»  \wiU  ytiu  miy  mo,  and  lliank  you  very  luueh* 


TIIIUO  CLASS. 

*thMt-A»XAI*  RXAMtN  ATIOK* 

Jantakv,  lt*76, — TitM  tttlitwi^^  fit9  htun* 

[^SoluUoiiA  wf  tou  riUfntliiD*  rrriuin-cl— WtlhrtuI  tablx^^l 

1.  Dt^flne  «i«r  aud  <v>»iwe.    The  *inc»  aud  po»ui«i  of  two  iingk*ii  li^ittg  ipr«ti, 
»in©  and  ro«.ine  of  their  huui  ami  iliHerenee.     jViuUiei!  fonuuliM  for  tJie 
v-*"  i  i/)'  **'"^  '***■  *he  Mim  and  ilitfemice  of  the  h\\%vH  and  cosim^  of  r  jitid  f. 

*2,  Hi^dnei*  fonitulaM  expivcsiuj^  tho  Hhii\  eo*ifni%  and  tanji^cnt  of  2/ and  j|#lft 
of  llie  futietton^  id"  T.     Find  the  Htue  Aiid  eosiiie  of  .ii^^  and  45^  mid  ihmee 
ntUf  niid  eotfhie  of  15°  and  2t2p.     Find  the  »tno  and  cosino  of  19>.     Kiiid  tlit 
root  id"  eo»  9  +  \/'-l  !»iu  ^. 

U.  Give  A  ruJo  for  linditifr  the  circtiUr  uietisun*  of  Ait  arc  which  V»ex|tr<3ww»d  Is  A 
aud  lultiuieit,  and  for  tVud'u^t;  tVve  d^?*^vt'»*»  M\d  uiinttte^  In  an  air  e3cprcm«t  \m 
m^^mtw    What  i»  iUii  imil  ut  eVvcu\a.i  \wpv\*\\tt?\    >K\va  \*  wvftiica^  by  Ibt  I 
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^Biiii  2  0,  Gh'p  oxw  mhttUm.  Find  tlio  xtihie  of  hiii  {i4iii~— -f  com"  1  ),  f?*>lv«^  tb<> 
Imtitoii  tinr'i  +  -i  hiu"']  H- tnii  ~'^  +uiii  -f ''*  =7^  i 

k  Find  au  exprvvsion  for  cos*. J  in  .i  jilunts  ninnj^k'  in  tonns  of  IIh?  »i<lf'«,     I><MlHfO 

PIviTilAM  for  lh»»  solution  of  a  filuru*  trian;;le  1*y  nieauH  of  a  iM.*rp<'nclicnliii%  (I)  Avln-n  ti, 
{  and  ^  ftro  jjfivim,  (*i)  wh»>Ti  «,  A,  iiud  c?  nn^  jjfiven. 

5.  Olio  Hidtit  «>f  Ilk  truiitgto  is  dnulde  unotlicr  imd  the  included  un^lc  19  60-^;  fmd  tlm 
illictr  iu»i;li*«.  The  iiidea  of  a  triaiigl**  mv  jt-  -j-  jr  -f  1.  ^'  —  1»  and  2j  -f  1 ;  llud  I  ho 
(ll|;le  o|i[w>aite  the  sida  ir*  -|-  jc  -f-  V"  ^^^"^  *l*^*  iir«*a  of  th<*  trianj^lc** 

<?♦  State  lh»^  thnr-p^iiHt problttn  and  doduiMi  fornudaM  for  its  solution.  Find  fortnulUA 
btr  !bt?  higiinthniie  .solution  of  m  cos  r  -f  «  sin  i  — »/,  and  tiin  (-f  *)  *•> "  -  =  «»•  J 

7*  Derive  the  fornndu  .**in  a  i^iu  //  =  ^n  ft  sin  J,  ilheutly  ijr«>iu  I 

^L  coH  a  s  i-oH  &  ('08  v  -f- sin  b  sin  c  t'vH  A, 

Hi  an  exprt-Mt^iou  for  i:o» -A  in  a  spherical  tiiangl©  in  tenus  of  tho  stdcH;    apply 

^bfonnuta  to  tlie  astronomical  triangle  to  fiad  Z,  when  dy  ft,  and  L  are  given.  Ar- 
Hge  a  fonn  for  computation. 

H  I>«?dnce  directly  from  the  fundamontal  theorems  of  spherical  trigonometry  all  the 
btmnhiH  u««hI  in  the  solution  of  ritj;ht  trianjjfleH,  Give  the  rtile  for  drawing  the  perpeu* 
lictdftr  in  the  solution  of  obliriun  triangles.  One  wide  of  a  triaiitile  Ih  90  uu<i  the  ad- 
Bocnt  angles  are  3(P  and  45^;  find  the  other  angle, 

9.  Id  a  plane  triangle,  given  J.  in'^  ;  Bj  tan"  }* ;  e,  48:  not ve the  triauj^li',  and  ftud  tho 

■mendienlar  from  C  upon  e. 

■0.  In  a  spherical  triangle,  given  A^  'JAP]  By  lOo^ ;  e,  tan  -"2:  find  a  and  i\ 

^H.  Derive  a  sin  /f  ^  6  win  J  from  the  formnhis  rt^=^fc-^-f-*^ — '^'''-  **"^  A.    The  tiha4low9 

Biro  wall**,  whieli  mn  at  right  angles  to  each  other  and  which  are  respectively  a 

H  and  h  f&i't  ill  height,  are  olwerved  when  the  "^nn  i«  due  Hoiitht  ^^^d  found  to  Ipo  c 

^■and  d  feet  hroad  re^peetively ;  fmd  tht*  altitude  of  the  sun,  and  the  angle  of  tlie 

H^  wall  with  the  meridian. 

Hil*  Th«^  di.stance  h*itween  the  ceiitn^  of  two  w^lieels  is  «,  and  the  sum  »d'  the  radii  i* 

If  lliiti  the  length  of  a  .string  whieli  er««is«'a  between  them  and  junt  wraps  n  round  them, 

SK^IJ-ANXrAt,  ICXAMTXATUKV.  i 

JaN'I'A is V%  1878.  —  7 Vmr  aUmrtit^  fire  huH rn,  I 

ISoUitimis  nt' jiinc  muMionh  rfcjnired.J 

1.  Taki'  from  %\u\  taldes  the  folUiwing  higaritliuiHi  Oinec  IT'J'^  50'  W\  co«  iHtK  34' 
Hr,  «ec  -  (IMP  30'  30").  tan  ♦ilt*^  4*'*'  *M.     Find  th*-  tingh-^  eoriv«pouding  U%  tlie  tahnlar 
ttgarithms  in  the  rpiadniutrt  indicated^   tan  5i^l9H(4th^    -  -  -  Mi;:jtwi  iTth),  and  Heo   ■ 
0,<;71KW  (:id).     Find  the  verKine  of  ehord-^  y/A^,  I 

5f,   111  a  plnne  frtangh',  given  A^  \WP  A\*  l.V;  «,  140.15;  b^  i^iAMM:  rwilve  the  triangle 

ill  find  itM  jirea, 

3.  i>m\v  a  (riangle  A  li  f'and  let  J'  he  ti  jwiint  wilhout  the  iriangle*  Fiird  the  Hngles 
:^*-lPand  Ctii\  given  J /f.  0*2712;  Iii\  Xn9'r,  AC/MlinG;  A  P  (\  *A7^  :\0' \  HP(.\Ab^ 

\\ 

A,   In  a  plane  triangle,  given  t;,  4'.{'ir»;  ft,  5175 1  e,  TiJoO;  f^nd  the  angles^  nslng  a  per- 

^ntlieutar  from  the  gr<.*ateHt  angle  upon  th>^  oppiK^it^*  aide.  Find  the  radii  of  the  lu- 
leritHHl  and  cjrcuniscril>ed  circleii  and  the  di»tau«"e  betw^n^n  their  eentri»8, 

6,  III  a  «pbeHenl  triangle  given  A,  l^-  15'  45";  H.  14tP  4'  13";  h  1^^  '^  *^'i  find 
and  €\ 
«.  ill  A  *phrrieal  triangle,  given  t\  131^  II'  18";  A,  a^  14';  fr.  U^  29'  «0";  solve  tho 

;rtangt»-. 
1.  Given  i,  MP  /;.;  rf,  7^  ,W  X;  A,  45^:  find  /.  and  /.     Project  the  triangh?  on  tho 
ta»^  of  the  eipiator. 

Bid  the  iinadrilateml  J  /R'/>,  gSveu  AH,  52i30.9:  ^C,  tiO«^.5;  A  D.^RflSiA*,  i:  AU, 
B|y;  «iid  CA  A  £K^  30  :  find  J  C  and  X> t\  A 
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».  Find  the  FiMith  r»t  the  iqiiflrlcin  j^  -  fU* -f  1 1  .Sfii-  —  t;.:t2245  ss  a 


Und  xfnmi  thr  fon«i«ij:t>.  tan  yz 


4o^     Mil  ^*in  (d  — 

"  *  *   .         .  ,  J-  —  - 

11.   Killil  t4i  lh«»  tif*AlVMf   «« till  a  vuhir  of  ^  l>rtW4HMi  fifi"  niiil  »': 


the  e«| tt»f  Inn  ^  ^  I ku      '2  ^>. 

I>E8CEIPTIVE  GKOMETKY. 

JA3CtT4KT,  li*7a— nm^  ttUawfidf  famr  JUncn. 

*^tr  ft  (ttmh  •ln'i't  f.if  <'in'b  qriMtiwn,  mul  dr*w  Ih*"  ^n^itml  Hue  4  liickM  frMti  i 
thf«  work  of  cjiih  «|in<**itinti  mtiint  hr  in*  iudr^fl  hflvrrf^u  ttrti  liiir«,  ono  drawn  *' 
lintv  Afttl  'i4  InrUm  rtrnii  it.     A  Ifrifif  Htdii'riM'Ui  nf  fb«  At»»lyiitii  «tiil  itif«Lhiid  vt  r^mMircuruMils 
I*  irqulttwt.  ] 

1.  Fiful  thi«  ititi"r?RH-timi  of  two  phitit's;  (a.)  tht*  tron«  tni^H  ill© 
<0,  0»  «>)  ami  (1.5,  0,  0)  anil  iutoi^ct  nt  <l.  l,  il)  luid  (0,5,  0»  L5)*  <,l.)  Tli*^ 
the*  jfrftfinfl-litK*  yit  ( L75,  0,  Oi  and  <:t.5»  0,  0)  nii<l  iiit«*r»i?ct  nt  (2.ij  3^  i»)  audi 
<)•.)  Th'*  j>laTi*v*  arc-  pnraltol  to  the  jrfouiid4ifn%  am*  pji«fieB  thniaiEth  < U>,  1, 
(4.5,  0,  1),  th<*  other  thrmigh  (4.5,  L5,  U>  ami  (4.5,  0,  1.5).  (rf.)  The  tr^cwi  ij 
the  ;;n»iii]il4iiH4  at  (ri.5,  i».  0),  ivno  ph^mi^-m  thr«»iigh  (5,  2.5^  P)  «iMl  (7^  tH,  il.^)^ll 
thit»iijrh  (7.5,  1,5,  0)  niid  (5,  <»,  2.5). 

li»  Kind  th*«  iMiiiit  in  whirh  the  lint?  (7,  S,5.  2.5) . .  *  (1.5, 1, 0)  pti*ron«tli«»|»1»itfl 
(3,  %  0),  (3,  0,  2.5).  riml  iili«i  wht'ie  the  iiUtie  ii*  pirrf*«c|  liy  n  lint*  tHnm^i 
pamllel  to  the*  f;roiind-lii»e.  The  vertical  piiojeetian  of  a  pottit  In  the  gttrA 
(!..*»,  0,  1,5);  linil  itn  hnrizniital  projeetioii, 

3.  ThronjrJi  (r»,5,  I.  2.5)  dritvv  a  litu'  pf-rpi'iidtcuhir  to  »  plane  ^ivt*ti  a»  b  <|ii 
Find  thr  dii^tant'e  of  th<'  point  from  tho  plitue,  and  prtijf»et  ttpoa  thf  pliiii#  alii 
puM^efi  through  thf*  j^iveii  itoiiit  niid  (I,  *2,  0), 

4.  Find  the  shortefit  di.^tnuc..  from  (:i,  2,  '2.5)  to  (I,  2.5,  0)  ...(.%  0,  t*»). 
AU|rlo  iK-tn'Min  two  plii)ie*< ;  the  traceit  meet  the  gronnd-Unr  at  (4«^  0,  0)  inl' 
and  int*ir?MM-t  at  (5,  0,  2.5)  and  (*>.5,  2.5  0). 

5.  €*on«truct  a  regular  hoxa^fou  in  //,  ccutre  at  (3.5, 1.25,  0)^  rudinm  I  inc^ 
being  on  a  line  juintn$;  the  centre?  with  (2.5,  0,  0).     Fhid  the  projecthaii  iff  t] 
whiwe  hjiM*  tM  the  hesuiran  und  \vh<me  vert4>x  in  (7,  2Ji,  2.5),     Find  t]i«*  tni^  Ai 
8iH'ti»m  oflhe  pyraiJiid  by  the  plumi  (6,  (»,  0),  (4,  2.5,  0),  (4,  t»,  1). 

6.  ThrfHigh  (4,  1,  I)  draw  a  Um?  which  shall  make  nti  angle  of  45^  irlfli  ffj 

with  r. 

AXXtJAL  KXAMIS'AT105. 

JrxK,  l^H. —  77m»i'  ntlowt'^^  four  Aoiirir. 

{Tttltn  »  fhealt  Khct;!  fur  r-ju-b  prolileni  null  givt<  «  brli^f  «ttti«fii«tiit  vf  (4»tf  mribwd*  a«4  la  lif  I 

tioii#».I 

1.  f;iven  two  liof'nd,  2.25.  2.25)  ...  (4,  1.75,  0),  and  (2.5,  -  OlS,  — M>,  ,  .< 
2r.  tind  the  HJitirteMt  diKtmiee  hetwfen  them, 

2.  r:i>%H  it  ]ihiiii*  rhron^li  itie  jttiitit  (I,  L  U,  whicdt  nhall  umke  an^tMof  Vi 
with  //  and   T,  n'^ip^-etively. 

3.  In  a  wpheHtiil  ln;in};h\  given  A^  ii^it  /^,  45*;  r,  3lK*;  uiaVt*  an  «*rtli«ier9pi 
j^ction  of  thi'  trierlral  anghs  take  tl»e  vertex  at  (4,  3,  U)  and  pUc4*  l»  in  //'  •-•Jk* 
Mig]<«  by  revtdt  ing  it  nod  cr  npou  i/,  and  C  n[KMi  V, 

4.  In  a  Hpherieni  trianghs  given  J,  45^;  ^,  60^;  «,  45P;  aoln*  the  tr  ^ 
vrrt4?x  at  (4,  2»  0)  an<l  plare  r?  in  H  to  the  right  of  the  vertex,  lH»th  »*  ■  \ 

5.  A  circle,  radiu*  1  \\w\\,  \»  ft\tv\ated  iu  th«  platu'  (1,  0,  0).  (3;,  4,  •  ' 
hari^>nt»l  projeetvou  of  l\i*'  t*e\itie  Wvtvw  «fcV  V^.^i^^^V  WvvfcCvt^W  Cu-i                 * 
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rratnl  11  in  ruqiiiriMl  to  drnw  tiin^t»ni   pliirn*^  to  Ihw  L*,v!iu(ler  tlinjugh 

A  rtivlr,  mdius  1  InHi,  \U*%  in  ii  v^^rtic^l  plaut*  tu)<1  rc*voh4\'^  riHont  n  vintti'iil  nxin 

nngb  (I,  V,.%  0)^  Thf  niitial  jMisititm  oi  tIh»  rcutrcis  (5.5,  *i.5t  l.*i5).     A  lihinf  |>«riilJfil 

\  tht*  {^ntuiid-lirir  |iUH,srii  tliroii^h  (4,  'i.5^  L5}  iiinkhi^HU  aij^lcoMtj'^  with  botli  i/  and 

Dmw  til*'  iiif<ri<»Tri*ni  oftliv  phnifHiMi  lln'  riii^  wliirli  iw  ^oiu'rnhnl  hy  1lii*oii'<*lc. 

ftw  A  riiiij^rnt  t<»  thr  lurvo  at  »*jm*Ii  of  ihv  \nt\niM  nitnnUHl  1  iiirli  jiUovc  S, 

ANALYTICAL  GKOMKTKY. 

AXXUAf.    K3iAMIXATIU\. 

JtKK,  187H, —  Timr  aUowtii^  Jife  hmir^, 

ili  Giv4»ii  tlie  vi»rtk't»«  of  m  triaugks  (4,  4),  (5,  U),  sind  (12,  10);  flnd.(l)  the  e^fjua- 
)UH  to  till*  ftidofi  of  tlie  trhiiigh',  (^)  th«?  angli*R  of  t^u*  tn;iti|;l*\  (11)  tht*  «ivu,  (4)  tho 
liiittioii  li»  till*  cirt'iimMcrilifd  cin  Ic, 

Dl'cIiu'c  the*  fonunlii.^  by  whi<i'li  tlio  nxi-f*  rtn*  fnnnMl  tlironj;li  an  iiti|Tlc  8,  tbi^  origin 
Ing  ftx<'tL     rind  tbtMnpn»tlnn  to  tbr  [taiiibolji  v''=  -iefj*.  (I )  origin  at  {a^  )la),  (2)  wbeu 
fiinKriit  aial  iiornml  at  («^  2#i)  an-  tjtkcn  a«  aXirm. 

liivlnri'  tb(*  rtiimticitiH  to  tbti  tfinirrnt  «nd  noiiiial  to  Ho*  iinnibohi  (lH»f1i  rtTrmii); 

vivc  that  |MiiM'iidirnbii'taup»ntH  nn-rt  o)ilb*'  ilricLtrix,  >md  tbitt  thr  rlioril  of  contact 

M'M  Ibtfoii^b  llw  foriiH.     V'\ud  tbi'  t^t|it:«tiiniH  ta  t»iUjL(iMitH  |o  >/-  —  4tu,  Ihrouj^b  (>3a.  5«t)» 

^4.  rKMliicr  tio'  r<'rtnn;;iibir  rtiiiiition  to  tbt*  I'lHpHi',  (1)  ori>;i!i  n\  f«.»ot  of  dirt^ctrix,  (2) 

ivi*rt<*x.  (i))  at  centre.     Find  tbo  pohir  **<hihHoii,  pob*  at  IrftUwus^  by  uanin^  the 

Igiu  tu  that  point  and  then  tranMfortniiijb^  to  pdar  ctMirtlinat4*».     Kiml  tht*  loitgtb  of 

iTocal  fhortl  in  tcnmiof  (?.    Tra<*e  the  lacu^of  Ibi*  eci  nation  r  =  — ?— "~   '^,  <^  ">  1  from 
"  1  —  (?  cot5  rr 

;  IT  ro  ^  — 2jr,  f*!njwin;;  the  motion  of  fbi'  tracing-point  by  nirans  of  arrow- bi*adH. 

l^,  DrdiK***  the  iMjnation  to  tb**  byiH'rbobi  n^fi^rnnl  to  ittta^jvnnptott*^.     Provt*  that  any 

tanl  inti^rvvptti  iMpial  diNtarir<'»  Ih^Iwimhi  tbi*  rnrvi*  and  »»arb  of  the  a.'vyniptot4*i!i.     Find 

•  i^qnation  to  thi*  bypt'fbobi  wbont?  tran(*v**rHi*  axis  h  a  and  wboHt-  vrrli*x  biiM-rts  thi> 

Btanre  bftW4H*n  thi^  coutrt*  and  tlu»  forns.     Tbi*  LH|uatton  to  a  diamutur  to  jcjf  :=z  16  it* 

'4r:  wliat  i?*  the  iMiuntion  to  the  i'onj(ifr»t<y  T 

is,  Constrnct  tl»e  Uicuh  of  thi^  equation  y= — *izj/ -f  *2/- 4- t^.y -|- Tw -f  40  =  0,     Find  tb« 

|imtiaa  to  this  roijic  wln'n  ri'f»*m»d  fo  its  axon*     8tat<'^  jinrt  prove  th«*  method  n»rd  in 

eonM meting  tb*^  <'onii% 

7.  CooKtnnt  the  loens  of  thv  eqnation  i/^ — 2^//-f  .r*^Ny-(-9-r-|-10  — i>.    i^tafcc  and 

{iro^e  thentrthod  nm^tl  in  tlio  rouHtrtiction.     Find  the  oqiuitiou  t>o  the  diroctnx  <»f  tbe 

ocniic  given  abovi%  and  tin*  oo-onUnjitc»R  of  thi*  tmMis, 

&,  Two  rqnal  parabolas  have  a  common  dirrctrix  andc^xt^ndiu  oppositi*  dir(*rtioiis; 

it  i«  ripqnircd  to  Hnd  thu  locii*  of  the  vertex  of  a  right  anglr,  oof  of  wbow  Bidf«  li<^s 

on  cjwb  of  thr  paralKihi^,     Traco^tbi'  cnrvi', 

DIFFEKENTUL  AND  IXTEGKAL  CALcrLr». 

KLECTIVX   rOT'RWK. 

JrXK,  1878. — Thne  ttthtred^ftte  homA, 

V^drt'Midakijtmnt  l\  IL   Jt^\  J*  B,  Berttadrntf  L,  8,  Nrn'tm,  If.   ii,  hrrnet,  H*    B, 
^^>lfrr»berfjvf\f  Hair  if  rftttps^  J,  J.  Jrk'cnmiH,  J,  C,  Drokt%  and  (#%  E,  ft'ent. 
VadiUEngineevfi  W\  F,  Ihtniml,  H\  F,  f\  H(t»^ntt,  ,L   fi .  SttthJ,  W.  S.  SHmjth,  atni  L,  D, 

[1,  fthow  Ibut  if  f  iin*i   i    wrv  sioli  toorttoTit^  or   r  n>  [o  \uni>b  vvhni  r  =  fi,  then 

'■|      ='"'! 


BvAhtac*^ 


I  ajsd 


Uitl  -ir  —  jr 


{i-^r  I  ^ 


2,   Llvpliiiii  rli4*  fcnnn  p^ini  of  inftrciioH^  ntttjuffatp  pointy  ramphoid  nud 
point  ttai-^i,  hrfutrhv  pviitfitl^.     Trucp  I  lie  curve  .^f*=  1  —  r, 

I.  Fitiil  a  ;*»'Ui'ml  ♦•xpn'*sifm  for  tln^  rmliiw  of  «'urv»tiu*e  in  •r^  -^  jfl  =^<f^ 

forunihi  l<M-  tlio  nuliiift  orcurvatitrf*  in  t^rmsaf /i  ami  r.     Oivm  r^  0  ive  ^.  Aml^ 
5i  iK'ruit' cv^oltitf^  And  invaliilf^;  derive  forniiiliks  for  tho  iMM»nnniit««  «if  A  p*»lfl 

the  f  vi>liiti».     Fiuil  thc^  pfitinticnj  t<i  thi?  evoliitf  of  jf  -|-  yl  =  at. 
fv  A  fii^rirft  iif  rllipjM'ft  haw  thi*  sjuho  ceritri'  niul  directrix,  f&tid  the  enr^Ioiift. 
7.  Find  flio  viihir  nf 


a  Find  «li«*  Villus  of 


CU!tf*«4ll 


Finit 


Find  till*  avca  of  the  lo<jp«  of  tho  rur%'c  x*  —  o^y  -f-  4<ty»  =:  0. 
lJetw^^n  th«*  nirvc  y*(x*-*-f-  «*)  ==  a-Jt^,  and  its  ftsymptftt***, 

10.  Find  the  vuhinie  of  the  nolid  geu(;ratcd  by  tbc  revolution  of  a  c^trloid  ftfc 
bniie. 


ELEMENTARY  PHYSICS. 


ANNUAL  EXAMI.KATtOy. 

L  Wlint  art*  rim  nui'*iinH  for  a«?l*H*ting  ni<»rcury  as  tb<?  liqnld  tinwl  In  ili*^  i 
of  tbcrniouu'irrHf 

*i.  A  brjfc«!.H  liAi'  inA-nAiiif'M  hH  tuutrfts  ar- 10<^  C,  wlii?n  in«ii«uri*d  by  a  *»l«<el  fafir* 
will  it  nK'.'iHim*  l»y  thi-  kumi*^  tapi'  nt  .IIF  C.  f    Tape  unit  liar  are  in  1»»ili  L>»wit  all 
^mmo  U'ni|i«*mtmit».     iWrTiciL»nt  uf  oxpanHian  of  bnias,  ,tK»UUl?*:  of  •»f»*  1     <M«*»i|. 

X  A  |>i«M'i*  of  ^In^^of  wlitrh  tin?  lini*ar  I'xpunftion  fVoin  0°  1?,  t"- 
it«4  Irn^th  III  tN  I'.  Uwm  at  0^  one  grmnnjoof  if  s  weij^ht  in  n  tJnid  in  i*  Am. 
while  nt  KHl'^  it  lowrs  only  ,9t$  i^mmme.     Kiml  fxpannion  of  fluid  frmn  ^M  to  IW-  \ 

4*  At  "what  two  trmi**Tatiirri*  ilofH  R  iiivi^n  nia?*8  of  wattT  haw  iTi 
In  cornet fu}i  fb«'  bfi^bt  ^^(   n  banim*'t«M  for  tvuitH-ratiirt',  wbicb  n» 
niim  do  vfMi  u>*o,  a  111  I  whv  f 

r^  8tAtr  tb««  biwH4if  I{4j>k*  anil  (luiibvs.     E?cplain  hf>w  tln?y  fiimiiilt  the 
di'termininj^  the  \iihniir,  l»  nrpt  latan'.  or  pirusnre  of  am»s«  of  gaii  wlirti  tiroalll 
4uantitifHati*  ;:ivi-n. 

<!♦  A  »<nbH(nnt*o  wi')*;Uk  4r»(»  jrrsitntiTt'wiu  thr  air  at  15'^  C,  what  i»  tta  wr^l^lil  £a  1 
A  HtiM*  of  dry  air  at  0-  C*.  w«'i»,diH  l/Ant  j^^ranim^w;  specific  gra>  it  v  i.f  tlit  •^MfuivtAm*^ 
i»f  (hf  Wright H  7»^. 

7.  What  iuHruMic'f?  ilof*f^  pnvsj^urt*  have  upon  mi'Uiu^  points,    j.^   ,     1,^^,*...  i 
|jhmiom<'non  of  ri'grtation. 

i?.  A  tank  lt>  uictti^x  lon^  ami  1.2  nit'trt*^  liroail  ia  filltMl  wilh  wafrr  at  12^« 
d<*ptb  of  Ltri  n»rtri'**.     llovv  runrli  Htt^ani  must  bo  t;otidi'nr»ed  in  th«»  wattr  to  ni^| 
tiS"^  T     How  ninrb  will  tt**  t«*ntp*'rJitun*  tb<*n  bi»  low«*r4'd  by  250  kilo;:! 

9,  Two  phirii»  mirrort,  ptiii'i^l  viTticjiny,  an?  inolincHl  to  each  otl 
tiO*^;  a  Iiori/.outal  ^Iraiglit  V\uc  \h  dtft^-Tx  fio\sv  «iia  lalrror  to  the  otbw, 
imngt*^  fonnrd. 


EXAMIXATIOX    I'AI'liKS,    ln77-7e. 


81 


mttcK^thiiE;  k'lfs^copr  couHirtts  of  a  nonf'ftv<»  niirrnr,  Trhose  lafliiii^of  <*iirvjitiirf  U 
»tTi'«,  niid  an  eve-lens  of  5  ceittiinetms  foi-nl  k'n^tb ;  iliiitniico  fr«»m  niirroT  to  lens 
15  nietref!.     What  will  bf  tlu-  «i/i'  i»f  I  hi-  iiuai^*?  of  sm  object  1  uietr»»  liigh,  plucod  10 
»tiVM  from  tin*  ri'lii'tfor f 

A  ray  of  U|;lit,  fiills  upon  (mm'  f«re  i>f  »  firiHUi,  inalitTij;  tingle  of  iiitntlerice— 40°. 
t'ting  mi^W  of  ^iriMjii  (>(P,     IimUw  t»f  rrfiiM-Moii  Lrx>.     Wluit  ih  the  aiiglt'  of  emer- 
cef 

Dencrilir  t}w  pliuiiomeua  whirli  jiiv  obsurvt'il  wbotJ  a  my  of  wbitr  lijjlit  pa^MM'S 
Dglt  a  iiriMii.  WhiU  U  **aii;jli*  of  miniiiiuiit  deviation "f  \X\u\t  »»  **ai>ijk"  of  di»- 
llnii  "  f  4 

CHEMISTRV. 

AN:<rAI.    KXAMIXATIOX, 

JrNK,  1K78. — r»i«<!  nlhucedy  Jive  hmr^i. 

Find  till'  tnimi'vi^'al  fMi<ttflrioiit«  in  tho  ftdli>\vin;;;  I'^'urtiotm:  n  HiXCl  -j-  J»CiiCOa= 
|CI,4-  X  li  lUS  C<  >;s,  e  H,N  CO,N  Hi-j-  y  H^N  +  z  HA 

1  Give  the  iiaiUL'H  of  thi»  ftdlowin*;  aiilmtjincfs,  and  state  the  rnli'8  upon  whieU  ib»* 
I  are  |ri ven  :  Fe  L'Ii[Fe^]  L%.  H,  H,N,  Nar04,  H^SO^,  H«KO^. 
Wrilr  tile  fcimmbu  find  eliendeal  niitnes  of  the  fol lowing  stiUstancra :  Arscmc, 
rhiiig-powder^  ^nn-ei»rtiin,  cnl  of  vitriol,  tiqnti  fortiH* 
He^ienlie  tin'  inmiofaeliu'e  of  ^lyei'ilm*  jiml  nif  L't>-jy;lyeeriiie. 

Given  tlie  jteieentjij^e  eonipoMitiiHi  id'  elilon»ronii  iit^  ffdlown:  010,04,  IIU  .'^3,  CI 
ri»*piinHi  rbe  fonniila,  kno\vin;LC  tbut  n  litre  of  tUe  vjtpnr  nnd».'r  uunna]  coudi- 
i  weiglis  ri.:55.'W  j^rainmeK. 
Show  the  rehi.rioti-sbi{i  Urtsvi^en  rbe  inrmborK  of  the  eUh»riiie  ^frniip. 
By  the  aid  of  t^riipbie  fimiiulit5t  show  Uie  relulitm  of  jdrrie  aeid  to  bcuxcde,  tracing 
I  Htep  in  tbo  ftMumtion. 
I  State  tb»'  >M»iner  and  omdeM  of  formation,  and  mean*  of  jrinncnting  the  formation, 
fciler-«eale. 

What  two  kindH  of  white  paint  are  in  j^eneraJ  nne  f     What  ih  the  comx'O^il'hiQ  gf 
I  f    What  are  their  rebiti ve  advantagen  f 

Give  n  desenptitm  i*f  itt  h'a*tt  (wo  HnbHtanues*  whiidi  an-  fined  a^  dit»ia foe tunti, 
hImiw  how  I  hey  ael. 


»*\.RrM:KN"r.  OK  KXc>L,i?ain:  sxttuikc*,  history,  ^vxx> 

umyininv  and  xaval  mlstoky. 

AXXrAL    KXAMIXATIOX. 

AvsK  \2.  lH7f?* — Time  athitedj  five  liQun. 

tStttrn»«l  r)  MM*'* ''«!**  •re?  ttll4^rnat|vc«,| 

I.  — It  I  IK  III  KIC. 

kttim' and  explain  fhi'  iHineipal  tiy^nn'H  of  npei  rb* 
P(li%e  till*  prineipal  ruh'^  for  the  i^trueime  of  the  para;*rapb, 
iCfive  HhitrN  nil<'H  for  nnity. 

Ii«— XAVAL   lltfSTOKV. 

liyo  All  tteconnt  of  fb<'  aOair  of,  the  (lie.Hapeake  and  Li'opant 

e  the  eaplnin.'f  vvlio  hii< --*^  -  ''  .,♦.,.,.,  ,n.i.  I  i»  h^r"  Tripoli,  ani  give  a  nluirt 

m  of  the  enmnmnd  of  eaeb 


X  Oiv<«  ati  iicrMnmt  of  the  Imttli'  of  Laki*  Clmniiihiiii.  with  clcnr  (ilititii 
Allowing  iMMitticm  of  ftliipK.  liiuil,  ^linM'ti^m  nf  wiml,  nmX  prntrir.^  nf  |U«*  «•« 

4.  What  wort*  tJu*  chit^f  p«>iiitiiof  iiii[mrtiiiice  in  thi*  ImtTlo  Urfw«-on  fltitSI 
Ch<*rtsiiK*ak«»  i 

5*  Giro  an  firi^omif  nf  Furrn4:iit*.<t  ii|ii>mfi(iii»  in  tU(*  !V1iWm>t>|i^  in  iH**  fintf 

5.*  Xami'  rlir  tnr'ii  mu^tt  i1iHrhi;£iUMh<Nl  in  Am  'lirun  huv^iI  Ut^torv,  jtiul  fttnl 
IIm^  hi)|icirt:int  rvmit  In  titr  livcH  t»f  Thu  thnn'  who  ririiilvrfMl  ittn^t  itittMirfiiiit  w^ 

ii  Kx plain  Mii«  tfrnis  hufv^ir^mtth:  Mhij),  tVl^atr*.  MhMi)»  of  %i9ir,  twoHr|iH*ki*r, 
jults  l*»i»>y  U'*"*  Whut  v\n>w  of  i*hi|M  now  ro)Ti'!4|Min<U  fo  th  •  liii4*-4ir<h.-ittlf 
Iht'  h<'i;intiiit>j  «tf  thi'  fi'titmy  f  hi  1h»*  fiij^at"'? 

€k*  (*iv«»  a  irrntTiil  iif'*'»Mm^  cif  (h»*  hutth*  of  f hi*  Nil*'.  \Vh;it  h'd  In  lh««  ImHli* 
tho  phit^c  fovi;rht,  coiinmiiKh'rri.  apjH'oximutt'  fojTt*  of  Ht"**!.-*,  n'^ultH. 

7,  Hivr  *«mu'  iii*i'oimt  of  tin*  Coiifislfnit**  «rfrtmt»r  SiinitiT. 

7**  SVh«*u  «U»l  tht*  i^iii  t*»ni-<t»  to  hi»  hh 'il  in  imval  warfun*  f  Whrii  skuh  Ir  irm 
VVIifH  v^tiH  tli«*  Ini'iiiMhi  llrst  iiwul  i»tlW*tivi'ly  f     Wh«t  bnm^ht  jiIxmii  llfm:'  rhsi^ 

rONfciTITrTUiN, 


Jaxiahy  *2P,  l^7H. —Triiif  aihttrtt^five  hour* 

h   L>i"lhu*  tivjity,  im»n><»ntioM  jiihl  <UH?iohithm«  law  uiul  iH|uit5*t  4itlj(iti*tS  tttirl 
jnrimlii  tiiiti.  iirfM'nrun'nt  nitil  tii(Httinciit*  Ntotkn  «nt(l  iNniitH. 

2*  DfKcrlhi'' lUc  iiH'tliiMl.s  hv  wliii  h  Con^ri*N«^  t'XiTi-iHi'iNi  (lir  |miuit  t««  homm 
i*X[thiLniii^  the  tvrtnHfitt'-hn'ntirs,  trH-^/oNivM^  ttrrrn-thifik'-Jt.  Kxphiiu  tlir  Rrfmitl 
of  July,  l^Ti*.     Whnt  5ir<'  thf  ioh until j^i'h  of  tiu'  nnrioual  tmnk  rtiiTftiry  f 

;i   KimriK'njti' (I)  thiMihsolult'  [imhihilioim  nptm  the  Stiitri*;  ('i)  fhiiiv 
liMHlillfution  hy  Coirjrf,.HN,     To  whom  4o  tht*  pn>hthitioiH  in  tU«*  hill  of  riit^tii 

4.  WloMi  wrtK  thi- Xsivy  lli'purtnu'nt  (*J<t;^hli)^ho^l^     \Vhi*ti  wa*  tto);i;ius;  In 
tiho1tHh«Mt  f     WhrtI  U  tht*  tiniiiiv  of  ofliiT  in  (ht*  Aitny  iintt  N'uvy  ?     Ulmt  p»»' 
Mm*  niihtisi   h«>Jong  in  Con^rcH**  f    %%lnit    to    tht'  tSta!v«f      What  u  ttl9 
|iow«'r  of  ("onj;r»"»Hi«  oviT  pho'i'w  rciliMJ  to  tht*  ^»Mi»*ml  ^ov«*niitii^iit  f     ( 
tionjil  4'hMiNi\)     \V(i;if  n'HiTvjition  in  ^:i'iiri'ul)\  riuoh*  l*v  ihi*Htuft*N  tn  lU* 

5.  By  wlioin  iin'  \Ur  UAUtwinn  |iri-*<unH  I'U^rtiMl  or  iippointtHl;  L  l*t***i<l' 
Hi»Hatoif>».  H.  JoiliT*'**  «»f  *h<'  Siipii'UH'  riinrt*  4,  I*r»'f*iih*utuil  Elrrlitnw  h. 
w^ritutivrH.  (L  Ih'jjoty  |u>KtiJui?*i('rH  (innh*r  #1.1  M Mi),  *.  J*n'MiiU*t«t  pro  frMpfv 
S4'iijil4t»  r^,  NMintiH-H  Hllin<jj  vjM*iiiHit*H  in  nH'<*i«.  \K  OlttM^ra  lilltii^  ^ot'^tMrki 
riHu'HH  of  ( 'onjt;rt*Hrt. 

(i  With  whom  roMtn  th«*  powrr  tf>  initt«*»rh  f  to  Iry  hn]iru4-hmt*iit»«  f  to  «iinpri 
Ih*  ol1lri*rH  in  itM'ctw  f  to  r\(H'l  nit*nthri>  of  C*onjirfits  f  to  rt'iiiow  iliftiittihtimfH 
Nmr*  tnmn*ily  in  ri'hi-llioM  f  to  jtnint  pjirHonHf  to  nitify  iitM«*ntlfii**tit«  (tini«a4 
to  rtiiKiuMid  tlir  writ  of  lijih»»a.*«  ri»riin.^  f  to  «»nK^<n}a«*  nnviin**  hilh*f  t«i  mil  fori 
an4  niiVKf  tn  ri';r|||-iti*  tinit%  t»ljHM<,  anil  mtiniu'r  of  hotiUn^  rh^tuJii*  fnr 
makt'  tvi'atii'K  f 

7.  S\nU*  tlir  rvti'iil  of  thi'  jtoiiriul  j»ow«t  of  th<*  l*niti*il  f<t«tf*,  nfMirl^lilf 
ill  which  Ihj'  Sn]Mi*mt«  Cnnrl  iian  oii^inal  Jnri'tUiction.     IIhw  tlitl  thr  Xllli  «■ 
liuiit  iho  jinhrial   powi»rf    Cotn|i!ir.«  lhi«  *it'op»*  of  Parliiinn'Ulaty  |iiiiirr  irlll 
Coi»ifr«'?^*  a»»**  l»oiut  ont  th(»   rorr«'K|ionilin»^  ilitU»n*uct»  iu  tl*#»  jwliriAl 
t'niti'ii  Stati'M  un4l  fhvut  Itritain. 

H.  iN^mTihr  hrii'rty  tht*  tUivt*  i'j»!m»h  in  whirh  hiw*  lniv#>  lM*«*it  ili*«  lnrv^l  nurt 
TionuL     H(»w  thM^ji  ito'  t|n<^Htion  of  th«'  Coni^ttintionuht)   of  n  hiw  liri***  to  ttK 

U»  Eimnu*nitf  tin*  ri>;hts  of  pirisonH  un*h'r  I'rimiinil  pmNiTittion.  Kxiilmii  t^ 
fitt'v  lH»lw**en  a\)\H<al  unU  wvu  ^if  I'tror.  11^^%  .iiu-  rt..'  \  flth  iimi'iiUtiwiii  Ui 
|iriMi*wof  npiM'ul ! 


^XAMINMTTON  PAfKR^,    187r-?J3. 

I)<  What  In  fllr(^M1»itihltiMllul  provi«ioii  a^*  t*i  tlio  fKnnation  jiiikI  liiovi'MiiiU'nf  i>f  ii<o\v 

ktv^  tind  T*'rrit<iiii'Hf    Hluh*  tlu^  i^xt^Mit  o(*  tb»*  political  ainl  i'i\il  i'i;;ht«  eiyoyetl  hy 

(iliitautft  of  a  Ti'mtiiiy.     O^vtiTiUo  t]m  uHtial  Ibriu  MflVrritorhil  gnveniment,  and 

'  ^irtwi'Hs  by  vvliif'li  1%  Tt»mtorv  Urmm^vH  a  St  a  to  • 


!  HENCir. 
AXXr A U  KXAM I SXVh  >x. 

tiict*Aiit'ritK  or  (ill-  Hi.Ai*  rva  Saj.amos*  a. 

frt"\i«uH  to  rity  «h't»arTur(%  I  vv<*nl  tn  kixn  itiy  Tatln'r  ami  rimrhi^r,  ulm  did  unt  Kpare 

^ri*nit>UHtniiif4<«4.     Tln*y  i'xluH't»Ml  nu*  t«>  1h'  ^rafrtnl  towards  iii>  mu'U\  to  live  aj*  an 

urM  ninn,  atuK  ahnv»»  all,  ti<»l  to  tiikt^  t}w  ^ihhU  of  otlirii*;  imd  tUi*y  jx«v»*  mc«  thtdr 

■niciUftioiit  whifli  wan  Ihf  ordy  Hiin^  tlrat  I  c^xpri^tod  fititii  IbeJii.     IiuuuHliatdy  I 

mttiU'il  my  miiUs  and  went  out  i»f  tin*  town,     litdiold  nic  then  out  of  Ovirdo,  on  my 

ly  to  Pi'j^ijiitot.  iiuiMti^r  of  tuy  artioii.i,  a  had  iitiili^  forty  diirntK,  and  Mmm  ivaU.     Tlio 

bt  thin;;  1  tlid   whh  ro  coiitit  and  r<»ii]it  atf^jiiii  uiy  iliiratMi  in  my  hat.     I  *  finhl  hot 

iUiiiii  my  ji»yt  I  had  ni'ver  h«m'ii  ho  mn*-1i  moni'v ;  I  I'oidd  ni»t  liri*  m>Midf  in  looking 

lit  anil  handling  tt.     I  wat)  roinitiri^  tt  (H>iha]iH  forth**  twtMdirtli  (iin4\  whon  i^ud- 

nly  luy  mn\v  Moftpinl  in  1]n*  niiilst  of  llir  lii^h  roatl.     1  Jndifod  that  Koniolliin^^frifflit^ 

n\  him:   I  h>okrd»  «nd  piMt'ri%fd  on  th«'  ^romnl  a  hat  ov**rtnnn>d:  at  thr  sanu^  Itmo 

eaiil  a  lamtMitaVdi-  voj«'t%  whtrh  nttrrt'tl  rln-w*  words:  ••  Mv.  travrdh-r,  havi*  jiity,  I 

iy,  Mii  a  |MH>r  lann*  Holdi»'r;  throw,  if  yon  ph'iiH**,  Honit*  pi«MT?i  of  tiiont*y  info  tlnH  hat: 

I  will  b«»  n* warded  for  it  in  tht*  ot!it'r  worhl.'^     I  tlo'n  turiii*il  my  i\vt*Hi  on  tlu*  ^^ido 

itfic©  the  vnif'i*  <*^uu» :  I  wiw  nt  th**  foot  of  n  ImihIi  a  kind  «d*  sioldirr.  holdiu|r  ni  his 

id  A  mrwkct  with  which  he  wiim  taking  aim  at  uw.     At  this  sight,  which  made  me 

able,  I  HtojjiHMl  Hbort:  J  promptly  loiH-eahnl  jny  dtn'Jitrt,  I  fhn^w  some  reak  iiitii  tbi» 

;  and  Imd  tbi"  prrmLithm  to  throw  them  one  after  the  other  to  nbow  the  solilJcr  that 

ft»d  nobly  ;  hii  %\ns  liatt^HJli'd  with  my  ^enm>sity^  and^ave  me  ai*  many  hb^sMiiit^H  aw 

nve  kiek.H  to  my  unde  in   ord4'r  to  p-t  iiiiiekly  away  t'nnii  him,  but  the  rtu>HMl  ani- 

[  iliil  nr»l  go  fa^tter  for  that:  tlie   bni^f  habit  \%hith  he  bad  eontraeted  to  walk  8ti'p 

(step  inidiM'  iny  nm  le,  bail  miMleliim  lo.se  the  nsr;  id'tlir;tallop.     1  ilid  md  dniw  frma 

ladveufure  loo  favonibh-  an  omm  for  my  Journi'V,     I  re]neMnitf*d  to  my?*elf  that  1 

HM>1  yi!t  Jit  Siilaiiiutn'a,  nnd  rital  I  mi^ht  indis'fl  me*'t  with  sojue  worse  anident. 


r>Ml'.VR'l MK^N^T   OF*    SK  A  ^^  AXHlIir*. 

SEAMANSHIP. 

ANXt  Ab  KXAMr\'ATI«»V, 

J  r  N I :,  I  ^»7H.—  Time  nihtrt^,  Ji rt'  h »* »i  r« , 

K 

jVlnit  Ji '»*  f  he  dntieK  of  tlie  ollb'er  of  I  be  f<iT^"iasflo  ♦     Wlial  art^  the  duties  of  i  be 
rrof  Ihe  trun-ib^rk  f     What  ar*'  tlir  »hr(i»'Hof  thr  onici  r  of  thr  ibok  ? 


t*itr  how  launehes  arr  iift^tl  fin  iyri<f}iiuir  ;inrbors.     Weij^h  a  \u>\vev  a\\e\u\t  v<i\\\\  ^' 
E*rh  t]ftf^fl  withn  ihmit*}.     Cnrrs  oiif  a  krdi^n^  tor  warpio'^  >*Utv. 


EXA511XAT10X    TAPKRH,    IWTt-Tn. 


iK'wrilio  lilt'  k»^-liiii*  and  lint«*-^lii*8f'H. 
(liffVrt'til  kiiiilH  uf  U^*hi  umMi  ul»oanl  sbiti. 


How  jH  (he  log-titir  uiArktHl  f 


4. 

Nuittr  the  iIi(fi*nnH  un\  ukU  iiji^ld  l<M»knii|H 
in  rc>conling  tin*  wimU  wi'ntln'i%  €'ImiU(s,  Slv.. 
ii«ml  ill  comihig  diip  ? 


Miltr 
ill    tllf 


flu 
liig-1»iH*k 


utr  ti 


How  an?  iKi^-or  ami  *>lMM?t  fUiitH   Itnjtf     Hjw  an-  Uowit  jind  AJuu-t 
rojwly  for  ns<*  T     Udw  are  Ikjwct  tiurbrirn  l»*t  >?a  f     D'hctHjc  lliriuip».     How  ilw  ^| 
for  aa  iini*lM»rf    ICow  tla  ynn  know  wliioh  cud  of  »  ciibli*  to  bend  t€i  tlif 

6. 

|)<sftt!Tlbi*  t.b<«  raiiiij»r  r»f  rn'o^iiriiig  f»*r  rig 4111^  wirb  a  for.«-an<l'.iA  ilff 

7, 
How  ar*' y;ir»N  «*MMin'il  for  bo'iMtin;;  bravy  >r*'i^litH  f    Makr   |iri'pural40 
out  titeani  laitiicli.     (rivi^  pMiur>il  nili'  for  tlio  b<ad  ofyiinl  autl  citiiy  iiilkb.^ 
and  nitiin  bmccH,  fott?  and  main  tup^Jiil  brttrf*ii,  mid  cut-fall  (glv©  ti^ttseM 
the  cnt-fuU  0*  diit'tt<*d^ 

Ik»«4crib«'  by  diai^'iun^  n  ui;iiii-T<t|>Hail  iiiitl  h  npjuikrr     |n-«M  itiM*  Uh  m 
b'ttiiijj;  fallt  tasinj;  on  oai'Hf  uod  Ijtiw  ojir^  aiv  tndd  iti  tbi'  dtftirmt  i^jitlL 

ffnw  do  yoti  mak«'  |in*)Ktrntion'i  for  hnmiv^  sail  to  ii  bowlint^  and  hfii 
siiilU  to  a  bowUno  f    How  do  you   furl  »iiti^  wbiidi  ar«^  btoMul  U*  m  l«M«kL 

ir>. 

nivr  lb«*  I'liU'Mof  tbr'Fojid,  inrbjditi;;li^btHjiml  fo;r^i|ruatp;  UM'ilia 
ing  tb«*  dilbri'irf  iuwr  oflbc  fomifn 

NAVAL  TACTICH. 


JlXfr^   I'^TH. — Time  «//w»ivyl, y*»ii#  lit^wf-n, 

1- 

Tfnin~  II  dia;rrani  t>f  a  llwi  of  lwi'nl>-four  vi«««ids  in  Itm',  nn 
UK'aiiH  of  brackets  liow  it  im  divid»*d  into  diviHknm  iind  (««(nnilr«»n-    . 
i.'at'b  Ktvvf  lU  bracket.     Show  by  whtTm  rnnniuindLHU  by  placing  f  be  muubrr 
oftbT  of  rank  to  the  right  of  the  nam**  of  divt-^iou  ur  mintidnnu     Htatr  imstliM 
mamtct-im^t'hlr/^  (Urmon  and  nquadi-vn  i!ottimatMlt*rR.     Drmv  diagram  itf  t««»lt»*1 
c(^t$imHf  itatufal  ortler ;  nhow  a.*i  iibo%-e  bow  dividf'il,  named,  and  iHiniauu>4*4t 
tumiijiMiH  of  tHiiumaMlrr-iti'^hiff^  anil  dirmon  eommnndt<T%     Stair  tlUtaiicr 
mA»  iit  haf/  ((i»fotHT,  hi  vhiw  oMtr,  ami  in  ojttn  onia\ 


± 


Tbr  fl«^a  iMnng  in  folunm  of  voMndn,  hi  tiutitral  ord«*r.  Iii*aitltiie  tiiiftll« 

dontdt' ridnmiiH  ttf  vi'^-^d?*.  nbrt«>iAt  by  divlMfintn,  lM*adiu|^X  •*       *      na 
Stiitc  fully  bi»w  the  c'oiit^i'w  ah'  Mignalk'il. 


r  lirt^j 


IJtf  rle«*t  Vm  ing  vu  U\u?,  fonu  en\v\t\\\v  of  diviiiionii  nn  llie 
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til?  flcpt  Uiniig;  in  coltlmvl'^  of  vi'Hs«la  iibrtMiHt  by  diviHJou^  in  nuturai  ordrr,  lieucUug 
Uu  Ibnii  it  into  eohiinn  of  vessels  on  fhr  right  division,  in  nafHral  ordri\  prosoning 

fgfinal  iliit!ctinn. 
fleef  tK*inj<  ht  ilnnUlt'  «Mi1mtni  *m  tlip  ctMifri\  1io«tlitiif  mH-rli,  toj m  h   ihM)  Iuk^   to 
fi^Ut  or  l**ft.  sit  n^lif  imj;U^H  to  th«*  *»H';itinl  ilihu  tion  (tliiv**  ni(*fho«U). 

t 

r-*Hrrr?r*/  older.     What  in  erhi^lon  in  I»o\v-?ind-*nuirti'r  lint^,  iintl  litivv  t'onni'd  f 


1*1 


romniander'in-i'hii'r  si^uhIm:  **  From  tlif  ves»4rl  \vht»sf  iltstin^ni^hinsj  jMmnnnt. 
hnvrii  aljovi^  thi^  njjfiiiil,  Ibnn  dnufilt-t^t'hdon^^*  N.  B* — Ut«finiiin?»hinx  ponnant  of 
l\  fclinwH,     Ki»-foriti  tli^  linn  lo  tli*  Iranf. 


>  flret  Imhiiji  in  rolnmnnl'  v«^i**ols«  by  thit  win'l  aii'l  hvadi-d  ui\\  rti4iim  tlui  oriU'i'  on 


IXFANTItV  TACTICS 

SKMl-AXXrAl*   KXAMIXATIOX. 

KEUitrAUY,  It^Tt^.—Timr  ttltottefK/oHt'  fmurn, 

k^xmn  wlimwor  it  i*  u  '€•♦** iry  Ut  onifijiU*^'  tln'  rxi»lrtii  ilitiii  ol*  «  muvi'miuit-l 

DeHLTibi'  tho  diroi^t  utej* ;  Mtatc  how  it*»  |irint*iid(*H  art>  tiiujihl ;  dcsrdb  *  tho  uihitU 
ireet  «t«iK 

Gi^-i?  the  position  of  **  carry  arouf" ;  d<^»rriUfi  thr  cxcriHiou  of  th*>  following  poni- 
n:  ** Ordin*  arms " ;  *' airry  uriua";  '*  rijSfht-shonlder  amis'- ;  *' support  iinns"  ; 
rrj*  untUi'*;  '* load  in  four  times'*;  to '*ttim**;  "right-oblii|ne  ftiin^*;  '*  lire  knetd- 
*l  '*  on  gimrd '* ;  * ^pi*i me  parry,  thnisfc." 

To  form  th<*  eonipuuy.  After  fonntnfj  the  conipftiiyj  post  oflirerH  and  noiiHuim- 
doncd  titlicriw,  iiuin  li  iu  eolunmof  limrH  to  the  front. 

Jletn^  in  eolmun  of  four,  form  line  to  tUi*  front;  to  tl*e  \vft  ;  nml  on  the  l«*ft, 

Hkinniwhi^n^»  De[iloy  a  rtitnpaiiy  to  the  front.  Dephiy  tiy  hoth  dank>i.  A  hjit- 
'11  often  eompiuiieH  ln'iii|yr  in  liij,<  nt  a  iialt.  deploy  forward  on  left  fd' lift  h  eonipaiiv, 
15^  deployment  by  niiniherf*» 

Balt;tlt<m  lH«in^  in  line  at  u  halt,  ndvaio'e  in  line  ;  eliange  drreetion  in  Hue;  halt. 
*ral  fdii£nineut»     Fin*  by  rompany.     Fin*  by  nink. 

Bring  in  rolunin  of  fouiT*,  toim  frtmt   into  line  finid  to  tlii"  i-^ai*.     A  part  of  Uu^ 
nui  of  fonPH  having  ebanirett  flirtH  tioit  to  tie-  li^ht,  fonii  liuf  lo  the  lel*^     1i4*iM>;  in 
Hbrtu  double  eolunni  of  foiirn. 
Sfeini^  in  line  at  a  lnilt»  pbiy  the  liaHalion  into  rlo>w^  robiuin  on  tin*  (irst  divimon 

the  tirHt  divi.Hirm  in  front.  B.'injf  in  ebmn  rolinnn  of  diviniotiH  at  a  half,  deploy 
tin  to  the  lett  nn  th*  til's!  diviNion,  t'olnnin  of  divisioiLnat  foil  distatn-e  at  a  halt, 
IC  into  eoliiinn  of  e(tni|mnii'H. 

l>f*J!M.'ritie  the  ri'view  **f  a  tMittalion,  explaininj;;  all  the  inovenn^nts  iu  clt*tail. 
TiM-tieal  evaniide.     A  baflalion  of  ten  cinnpanieH,  umreUiu^  \u  i\i>\\\Ae  evAwvww* 
'Ut»,  if*  delayed  by  an  t^hntntftiou.     Attacked  froTn  the  left  M\A  Cvmvt.     Ia-^^wwV 
hte.n  b/irX,  rtHiuitin^  (hnngt*  of  frnnf.      Kxjibiiii  the  movi.nu  niln  ii^eA^^sJkT^  tv*  \vvev\. 


EXAMINATION    PAPERf*^    l«r7-^3 
GUKNEKV. 

ANXIAL  EX  A  MIX  ATM  »N% 

Ji  XK,  lB7t?. — Time  alhttredf/tt-t  hmtr**, 

1*  N^ijm'  nit:l  ihillm-  Tin*  diftereiit  parts  of  the  DalilETn^n  ^iiii.     Ut-tlin-  riiUor«'w 

2.  MutLTbtl  ut*  LJirtrnlgL'-l>jiujs;  ileliuc  griiviiu-itrti:  ik'JHityj  lit>\v  (ill  ii  cUitrj^!  Id 
viUrr  it  ill  lliu  btii-t.',  aiul  why  f 

3.  Di'si-rihi^  Ih^  pri'iKirutioit  of  ;«  s;ihrrH  ul  ?^hi'll   fiH"  si^rvh-f,  fnuii  leaving  tii£]M 
hautlH  until  n^iily  ttir  loadini^. 

4.  DoM^rihe  **  iii-iUirUoiit**  imtl  "t'(vmjn'e>mhiir' gt»rn' of  iiionUor  cftiTitt;tj<^w^     Wlialj 
sectiniisil  Hhivt'^!  whrre  ii.HL*d,  nud  wliy  f 

•').  DpHLTihi'  I?(n iniimi  fiiM<'  iiud  how  pn'jwirtMl  for  fkriiijf*     Hi>\v  il(i  yon  u?*c  ^)iti|iii 
for  amisf  i-r  whrii  thr  hutrr  is  gone  ? 

ti.  Detlnn  »thcU\  ahrapitci,  And  mnhtef%  mal  MttiU'  thr  use.s  *jf  tuii'h. 

7.  Wliat  i»  iirlflctlgHnf    DL'fim>  /fiiu/,  tftstavc  twht  (unifamj  and   inrnr:i^itiK)«  ( 
What  isi  thi^  adviiiita^i'  i^f  Hrtc  ovor  sphf  riciil  iniiji-rtik'sf    IHrectionn  nf  tlnft  f 

H.  Dfserihi;  a  tniHuhn  Mtptatr.     \V\uit  m  tin*  nnt^  of  the  «tar-ffaUf/f  f 

IK  I)<»Hi*rih«^  thii  8i*jht?i  «>r  8-in.  rilkv,  lli[^|iilr.  P^irroti,  and  I'i-jxlr.  f%iiiM*tt  li<)*finr^ 

10.  f4ivci  iliriH^MtHLs  for  jHHiitiii«j;^  a  jiriiti  i,vhrii  thi^  nhip  In  jHoTioiiti'H»;  n\¥*%  nlicu  i 
roK  rapiilly  ah*'ad  ;iinl  rolliii;;  ln»:i\  ily, 

11,  I>isrn8«a]q»<'arjiiin'«' irK  vi'Tit  iiiiiiri'Mj+iou.s  a^  iudirntitijc  wifrty  nf  |*ini^.      \\1iiit  I 
i"«'^ahithin  n\?A'  of  flic  vent  f     What  is  tli^  >irn'at»*Ht  «'iih»r*soni<^nt  ulhiwi^l  ? 

VI.  ItIvc  Ihi'  jiiniU'H  of  thf  dirtrrcnl  rhtSHi'wH  of  naviil  po\viifr(iiiMv  cln&sillcJitiatiy;^ 
of  grains  in  riKJi.  nml  H|u'«*iiir  gravity  tvi  povvihr. 


ASTIfONOMV, 

SKMl-ANSr.VL   KXAMINAlli^X. 


jAM'Ain%  1878. —  Time  nllonrd,  jlvv  hmutt, 

1.  On  tin*  lioii;^,on  ot  :i  placw  in  latitinlt^  t^(P  X-  prfijrrt  Mlivr(M»|^nipliic;iltv  llli^t 
riri'I<'8f»f  thi'  fi'h'Klial  apluTP,  so  as  to  8htixv  tin'  hititndi%  Ton^itiuli*.  rij^lit  imfriMiiC^^ 
di'f'li nation,  jiJtitnthv,  asfiiinatht  and  hour  aii^U*  of  a  hfavunly  body  wUci««»  nghti 
Kion  i«inunii-«,  the  8idrn*al  tiino  \w'm%  \\  htnuK    (Draw  the  luiniitivi?  rindr  wttl 
radios  of  1^  intdie^. ) 

2.  Kxplnin  thv  iiid<'x  iiroi  of  m  .soxtjint,  and  '^\\v  ono  UM-thml  of  iihluiiiiii|f  it, 
W,   MtKV  vvouhl  yon  nitiHtrntt  a  vcniicr — thr  aiv  n^adin^  l«i  8' — t«i  i%»  to  ri'nd  tu  II 
A,  A  soxhnil  hits  a  iir^^ativ*'  L  C.  of  VZ'  hV,  nnd  an  an^h*  of  Itii^  12'  15"  i^  cut 

with  it,  what  will  hv  tlit^  w^xtaiit  rrjiding?     Ai»«*  thmn^li  what  tin-  will  tUf 
tlic  v»'rn»i'r  ntinalhj  bt  moi''c4l,  staiiiiiiLf  from  tin*  p4»^iti(>n  of  parathdiHui  t 

5.  .Psiiinary*^,  l^7H{iivilil;iy),  th<*  ha-al  iippjircjU  tiinr  hinn^  (>a.  tii.  in  Iniijrifitilr  I 
47'  15"  lanl,  liud  tin-  loHn*  an^h'  «»f  thr  njooii  ? 

<n  8how  how  111  ohtrdn  thi'  parall.iK  in  ahUlnh^  tlit"  horiy.onlal  panilhi\  1u*iii£[  kini^ 
8how  how  th**  dip  id  atfrrf<*d  Uy  ridni«*tion.  What  will  thr  tnn;;nittiil4'  of  tlitaiUp|i 
rrfrariion,  and  thii  |>ariilhi>L  driM^nd  npnii!  (Thci  Mttito  i»f  tha  utintkuphcnn  liHagi 
\Hm**il  to  rrniain  nnrhan^riL)    Givr  thr  si^ns  of  applirHtUiti  to  iin  ohsorvr*?  -* 

7,  D«  jrsrrihr  tJir  methods  td'  tlir  text  of  ohtainin;,^  thr  hititudi*  at  >»en. 

8.  Drsrrihr  thr  mrthodf*  of  ohtainiii|$  the  h»nptiidi'  at  sea.  Int,  fmiii  '•n^-n* 
chnmmiieter;  *2d,  from  a  roiTettrd  hniat*  diwlanrr, 

Ih   l>fdhie  tlm  rtiuation  of  tmi*^  in  tennn  of  lioni'  an;;h%  and  of  loitj^ltmlf* 
iii^ceriMion*    To  vshat  U\i»  cu\\**A*v*vH\t  iV\w*- 
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ApHt  1^1  tH7?^  (jiHtmiKimtrjiI   ilay),  hm;rHml**  122^  4'V  vvrsi  :  \Uv  Irur  nUitmlv  ttf 
iM«  17^,  at  hiVfT  ctthuinatioH^  \K\mt  iw  the  Ijiritinli'f 
11.  iK^liue  III*'  Mtlrronl,  troiHrjil,  mid  iiiinintilii^Hi*  y<«ars.     Slritr   t\u*  niuws  of  tin* 
jdiifi'n'iicH'w  in  tlu'ir  Iftijilhs,     Wliicli  i^*  ii>k»il  in  our  i^akMHluiv  :unl  why! 
1^,  Ik*iirrilM<  Uriefl.v  iiroi'i'H-iion  ami  alu'iTutiou. 

1^  Ik^Hjii*  t\w  etmmuMx,  anil  tho  iHirrretcrl  4'»tiib]iHhiJKMit8uf  a  port ;  nrjip  fuiil  s|>rin;j 
tltli*A.    At  whirli  of  the  luTttn'  tUwA  thr  wutrv  full  tUi*  K»\vrst  f     What  in  lajj^giiiji  uud 
%rlK*tj  iliM's  it  or  rill"  f 

14,  J»rdiir«%  anil  cXiihiiii  hy  :i  ilia^nmi,  foiDiiihi'  for  tiii<liii^  llu'  Niihrrsit  jU'dtMl  of  :b 
ftft|in  tnr  |»laii('T  fiiiTii  thf  nvnoilifai.     liow  \h  tlu*  liiltor  loiind  .' 

15,  Jinii*;W>,  1H7H  {chil  ihiy),  ninth  hititmh'.  lou^^iruiU- iviMt  12()'^»  fiml  the  time  iff  tlui 
lowrr  lii}ih-vvat*n^  tin*  (MnT*M-tr«l  I'Mtahlishmcnt  licing  (i'»  4tJ"'. 

Ml  What  IH  a  nrhiihi,  ami  \\hat  a  cliistn  f  What  in  thr  animal  iiaialhix  of  Ji  fitJir  f 
How  nve  starn  rutah»i;ii«-i1  t 

17.  Di'iliii' lirit^rty  a  nnm't  ;  a  slnuitin;;  Mar;  a  <l«Moiialni;i  itn'tonr,  anil  an  iioiiilite* 
Wliiit  aiv  the  minor  phinrts  and  wlicrt*  tiiv  thtdr  orhite*  f 

IH.  Hmv  (hid  tin'  horixontal  tnirallax  of  tin*  innon  and  thoni'o  it*  nvagnitndi'  f  In 
flluit  ttnu'  doi'H  tin*  moon  rotuti*  njinn  it^  nxm  f 

ly.  Oc*t4d*or  r>,  IH7H  (astrnninnhal  day),  at  Aunai»t>liH,  lonj^itnde  5^'  05"'  56^.5  wi^t, 
|Iir  Im'rtI  Jiiran  tinii*  bi-jii*:  A^  !JMI»*»,  Iniw  liuj^  will  it  hv  until  tUt^  star  Altuir  (K,  A. 
IS*  44"*  511*)  miHHi'H  tin*  iin^ridian  f 

20.  rUu'vuthvT*iX  HTH  (n^ti^ntoiairal  day).  lou^itndi*  l«^  3fl' <^jmt,  when  Spica  (R,  A, 
T'S^  1H'»'  4l»*.rt)  \n  on  (hi^  nnnidian.  the  HidtTtnil  fl'.u'k  shows  \A^  4'>«  15*,  wliat  will  lit*  tho 
Incnl  nifan  tinn'  when  tin*  tlotU  '«ln»w>i  W'^*,  ttn  mte  dnrin^^  the  intervu)  ht n^r  juajiprt*- 


El.KLTKlt'lTY  AND  MAGNETISM. 

AXXlAt.    KXAMIXATJI  IN. 

Jr\K.  1876.— 77mr  allofced,  ft  re  bQun. 

t.  KJ^fduiii  the  diHtriliutton  of  i^liur^e  upon  a  Innty  umUr  the  iiillni*in'e  of  inilin'tionT 
^tv  tlit*  dfUHily  and  polential  the  hjiiiic  at  all  ticiintr^f 
g,   liivf  an  expn*H>*ion  whieh  will  show  the  relation  lietwei'U  tlu-  ten;^tb,  Miction,  atid 
Hfrriiil  of  »i  r'ondiietor  liiid  it^  ideelineal  remrttuuee.     How  doi?-s  tf^njieratiirf  iutlniMict* 

nv«itMt!inrc  of  (I)  a  conilui'tor,  ("i)  a   tmn-vonilnrtor,  and  (;i)  jin  elc<^trolyt4^  f 
Si  K^iilain  the  ditfeivnci*  lift wmi  the  Ldi^efro-Htatie  \\\\{\  olcrtiHi'iiiagnotic  nysteias  of 

4.  A  ma^m't  wlien  IVi'ely  >aiHtiendi'd  niaken  oiu*  viUniUou  in  9,18  wemnl^:  the  name 
i}^ti*t  when  |diic»il  tier|t«'inlrenlar to  the  ineridiaii,  with  it?*rentr»»  at  a  dtntanre  of  2,2 

from  a  *«UH|i<nfh'd  tie»'dle.  detli-etH  tin'  latter  through  an  an|rlt»  of  F'  THM'^4.     What 
fhir  iralne  of  H,,  the  Unri/untal  iiiton?*ii>  of  the  earthV  nnigm^iHm  f    Mmnmr  of 
[i^rthi  of  niaj-nrt,  H/|'i4l4. 

5.  Two  Hiuall  iiiHiihiteil  no'tallir  npln'reH  an*  eliar^t*d  with  i|naiitili**>i  of  eh'elrieilv  in 
rutin  of  It  to  5,  ami,  when  jihi(*ril  at  a  rtoiHiileralde  tliNtanee  fnnii  eiti'h  oilier^  th«\V 

9]Kd  r*aeh  nther  with  a  f*M'tuin  lore**.     Aftrr  hcin^j  made  tn  t<ineh»  they  art'  w'panilHl 
three  timi'H  tin*  lirMt  dintanre,     (Nmipatx'  the  foroi.'  of  ri'jnilAton  whiih  tln\v  tiuw 
srrt  with  thiit  i*n*rt4'tl  in  tin*  (in^t  inHtanei\ 

C  A  lixed  lum-eondnctinK  hall  in  chni|;4*d  with  ]Mwitivr  rlcptriejty  ami  artn  i»y  indlic* 
•  mt  A  pmnll  nietallie  hall  plaied  at  a  eonMiiU*n»hh'  fUKttinre  and  >«li^Ui)y  chargt*dt 
gi,  with  fMi»*itive  rh't'tririty.     When  the  di»<tHnr(*  hefwoen  thtdr  ei'ntreM  if*  10  r.  m. 
tu«»%ahle  t»alt   Ik  in  (H(nilihHiini,     Tiikin;:  it«  radtti**  ji'^  V  e.   tw.,  V\\vA..  w^Vxwsjl- 
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iuati>l\%  rUr*  mif  ill  «if  tlii^  quantity  «»f  I'h'i'trloity  ilov4'Ut|ii>il  by  intlnctloq 
6l<H;triritygri|«iiiu11y  tm  tli<*  dull, 

oliiiut  iiMlitcJuj;r  itH  )9(*iLsiliiIity  a  hiuiilriMllnlil,  wn'*  JiiiTunl  ri|»  Vi  llli  n  l»att«*r; 
n*sis»aii(!L'  Jtiul  ii  Kliimljml  ri^nisffuJiM'  nfiH)  hIiiiih^  jiikI  tin-  il*^H»*i*liMti  WiPi  7^<| 
ioiis.     Find  ih*^  t-oiiHtrnit  of  flu^  im«liniiti«il  j;«lvituniiiot*»r ;  thiiC  i*.  Ili<?  n»^ 
circMiit  whic^lj  wcuilil  give  u  di'fli'ctian  of  hiio  hciiU*  il)vi>«i<m. 

c^.  Twenty-four  I'ldlw  an*  twin'  Hficil  io  work  im  «»U«rlr«i-tuuj{rH'f.     Tlic 
i»(ic'li  m»ll  in  /Mi  ohm:  rt'Ni>«tun<'t*  of  iriajrurt,  .274  ohm:  K.  M.  F.  ol'fuvli  reJJ 
How  ^onxic^r.t  up  battiTy  * 

t>*  A  whf  2  iiirtTi-H  long  iH  iiKtvin^  Avith  a  v**hn*ity  *»f  ll>0  mt'tn'^k  ti  mH*4ii 
form  iria«;ui^ttr  la*lil,  |HM'|H<itir»r'iihti-Iy  In  it-Hflf  an«l  !hr»  1iiii"«  of  ton^',  \1r 
t\w  iuU^imlty  of  iIh»  »U*hl  in  mdvv  in  i!«'vi^lti|i  au  F.  M.  F,  iM|(ial  to  otif  %'oU| 

!<)♦  A  mihmariiii*  i'iihl«>  ilevi^hipH  a  fault.     Hi»w  ih  IIh  iioHitiou  flrti'rttiiiit* 

11.  Ui^iw  tlia^sraiuM  »liowiu^  iuHtniUKMits  taui  cuiuhm  (ituiH  at  lioth  nta 

llt||ltf3t  HV4t4>UiB  of  teU»|^rttph.v. 

12.  A  langfut  galvanoiiit*t<*r  ami  vtiltam<'t<*r  an^  phirfnl  in  tlir  tMim^  i 
ih'th'ction  is  41*^:  ox.vijfa  ami  hy»lrot£<'n  lihrrat<Ml  p<^r  miriato  74."  c.  i 
}^»Ivauomc^trr  \m  im4ml(«  I  in  a  I'imiit  with  a  Hjifuratf^^t  Milutiiin  itf  C«l 
Ootti^t'Hou  )m*  IIP,  how  innrli  t*op|)4'i  will  h«'  <hi{M*Mit«Ml  «it*i4  hotir*  f 


MATMIflMATICSt. 

CALVVLVH. 

HK Ji l-AX>'  VXU  rJiJiMlS ATI f  >X. 

iXliie  iinrvtiofiA  rL<4|iiln<«l.] 


^it\ 


1.  CSivi'U^  ^  =  -  —  .  anil^(f)  =  ff.  fo  iVtormine  the  fuuptlnu  fu 
iliflVn'iilial  of  log  jp. 


'-r'H-^  +  l 


^/:tta^•-'^+^ 


liml 


*ftf 


C/JT 


Glvrn 


:i.  Ptnv**  thai  c^fiill  v'u'vnhw  Mvtnxn  rf  ilif  -tauu*  iM'riantiT,  tht*  itf^tiir«>rj 
i**thal  in  wUi«'litlii»  liriiihir  art-  iMdoiihlt-  rla-  radium.     Tni«r  thcMLrvtf  rs 
t1<'ti*niiiriin^  the  imixima  vahioaof  r% 

4.  If  x=ttin(j'H-y)  t'x|»aml  J/ in  iMnvfn*  of  x  to  the  trnu  tHititaltiltlgi 
Exjiaml  log  (1  -|-f)  In  jHiwei^  of  j-  to  tlii^  tirm  lontainliiK  jr*  iiu  Utt4v«. 

5w  Trii<?e  the  f*un*«?  r=^a 


)i«f— I 


\   11  lid  tht*  n^etflltioar  aiiil  tho  Hirnliir 


Tnicc  iht.'  nirv*'  if  —  h*Yz^n*r\  find  ihi'  jiointN  of  iiiflt^xion. 

(I   Ffntl  till'  |M>r|N«iHlirnhir  frnia  Ihi'  i>ri;iin  tn\  rli<^  tAngcjil  of  ill**  ftitifH 
'  volind.     FintI  tlu-  Hiihinri«<'nt  ami  ffo'  (Hiint  nf  intlcxiotiof  th»»  lltiiiiHr*tfs 

7*  Fiml  till*  «>4im(t(m  of  tin*  i-viUuN'  to  tb»'  trtivtrix 


T  ss  rt  log 


H-_'/?!r^_  Vsr^ 


llml  tUt?  radinaof  etirvAturo  t>f  lln?Jt»nniis<ata  i-'*  ;=  ci*  iM»f» iW, 
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^B  Fliiil  tbc  ttrt'A  iif  fhv  Uxip  of  tUv  nn  vo  u^if'i=T*(b-\-  r);  *tr  Hrul  tho  \vh«>lo  nwn  of 
^Bdirvci  I     I   +(>}  ^=^*     I'iml  tlif'  li'ujrtU  »»f  an   nvr  nf  llir  sitiii-ciiliirjil  ptimlHilu 

H(^,  Firnl  tlii^  viilumi-  jfii'iirrnlfil  hy  t\u^  rrvuliiUau  of  rUi»  tmi»trix  jiluiiit  tli*'  axis  ni' jt, 
^Kivu  iImi  formnlu  r*»r  ilctormtuinj;  aiv;ks  liy  nirmtiH  of  AiiiHl«»r'»  iil.'iTiJiiu't^^n  ■ 

H  J  1^  ^  --  J  ,.„H  U  +  iniH  ♦  fl.  1 

H  MlCCHAXrcS.  ■ 

^B  AXXrAL    I.VAMIKATIOX. 

H  J  IN  1%  187?^. — Timr  ai^otved,  fir  hntn'H.  I 

^H,  A  H*»ljfl  is  loniirtl  li\  fbi-  rpYolntioii  nlMUit  tlirnxiH  uf  X,  of  tIm*  riinr  ii-tf  =«^'  —  x^. 
^K|  tin*  fi'jifii'  o(  j^nivif y  of  rln-  [H>rti<m  hi'tw»^i'ti  th*-  rniiils  j  —  «  :lmiI  j*^;0,  A  ri^fliT 
^Be  i^  flividiHliuto  twn  t'qnnl  finiM  by  a  pliiiM*  roritiiifiiiii;  thv  axis;  find  tb©  nj-oi- 
^■Ato:^  uf  tbii  crutre  of  j^rsivity  of  une  of  tbi'  iiarts. 

^■k  Two  HMiull  vhifiH  sUdi'  on  a  snioittb  MTfiral  Ui)o|i;  :i  roij]  pasHtii;^  tliroiiH^ll  tbi*  rhiUK 
^BtaiiiH  tiitfM«  r4[iial  wi'i^fbfn,  otic  on  tbi'  bj*^bf  bt'twiTM  tht*  i  iiij^s,  aiol  oni*  att-Sitb  4'ii<f ; 
Hi  tilt?  |ioAtti«»ii  oJ'iuiniUbiium.  ■ 

■^  Or—  1 

Hk  A  Klrin;;,  A  11 C  D  F.  \\  U  aftarbiHl  to  Uw  t'rnht\  A,  of  a  |>ulU*y,  tb<'  nidiiisuf  vvbob 
H>;  it  tbi»ii  |m^si«s  uv^r  ti  llx«'il  jioirit,  H|  and  uiidrr  tbe  loillcy,  wbirb  it  lonrboH  in  tbt^ 
Bittj^  C  and  U:  it  a fYiMwanb  pii^jKi^s  ovor  ti  (IximI  point,  E,  and  biia  a  widgbt,  1\  iit- 
HibtHl  to  it^  extivniity  :  B E  ih  borixontal  and  tHjuu]  to  ^r,  and  D  K  im  vertical:  stip- 
^pltig  tb'*  MyHti^iit  to  1h^  in  iMituUbrinm,  thid  tbt;  vvidgbt  of  llu*  |iulb'y  itml  tbo  dii^taucH^ 

Ht  A  tmiform  rbairi,  /  iW>f  in  lengtb^  han^  over  two  t%iu(:H»tb  p^'gK  in  tW  Mam^liori- 
Hitat  piano  2ri  fin't  apart,  tbtj  etuln  of  tbo  rliain  briiiH;  in  a  lutn/jnital  linr>  2  f<^i't 
Bow  tb«*  lowcMt  point  of  tbe  l»i;;bt;  derive  Hr*  I'qnatJon  to  tin*  rnrv*^  of  tbi«  biy^bt. 
Hfl  provo  tinit  the  t«Mi>*ion  at  any  point  of  thiH  iiirvo  is  f-ipml  to  tbo  tenKsnii  at  tbi* 
H^^^^  point  piu«  tin.*  w^'i^ht  of  a  p<irtion  of  tli**  chain,  wbi»H<^  lon^jtb  iH|uaU  \\u*  ordi- 
mtf  at  tbat  point,  tlw  hnvvM  puiiit  of  tbc  curve  beiuj^  tliu  origin  ;  IhidalHO  flu*  Icnjt^tb 
rf  tbc  part  t»f  ihi*  cbiiirj  brtwt-t'n  tlio  two  p«*gs* 
^K  A  ircMjjbt,  W,  iri  btdd  on  a  rough  iaclitied  plane  by  friction  and  a  rrtrd  lying  on  t]i(* 

jnani^  tlm  riM»rtiri«'iit  of  frirtion  being  unitVi  and  tbe  brrnkiug  strain  of  the  uoril 
^t4'rniiTir  fill'  inclination  of  tbe  pbini'  wbeii  lb*'  mid  is  nn  tlw  point  of  bn-akini:, 
■  Or—  I 

^B,  A  \Mi^iM  »»t  iJXMl  pnnnd,s  is  to  b**  lowered  min  uir-  liuiil  «»l  a  »bi[»  b^y  niraoHola 
^w  wbieh  paK«w'M  over  a  spar  la'^bt'd  aeroAH  the  liatrb  eoanitngH;  t be  air  of  euntaet 
C^tween  till'  rope  atid  spar  being  1^  eireiimfenMM'e»,  and  the  nn'ttieient  of  fiietion  v'/- 
ilr*ti'nnine  the  foree  nbtcb  a  man  niiiHt  ex«*rt  at  Iho  end  of  tbe  rope  t«>  contrtd  tbt* 
w<dght. 

£>,  Compaiv,  tbe  work  aceumulated  in  a  «bip  weighing  *2,000  tons,  and  nitiviiig  at 
^  iqkoed  of  74  inili^H  per  boiir^  and  that  ac'eumiituted  in  a  ttbot  weigbiug  400  pounds,  and 
truTVttig  with  a  vrdicify  of  1,500  feet  (»er  r^eeond,  A  body  is  projeeted  up  a  mnootb  in- 
rlinfMl  plane  tvf  lieiglit  k;  wbeu  halfway  ttp  tbe  plane  tbe  force  of  gravity  if*  ilonbled. 
and  tbe  iHMly  bar*dy   reaebe.'!  tbe  top  of  the   plane;  re<purcd.  tbe  vebM-ity   of  pr**- 

l>.  A  ball  wboMe  ebiNticity  in  it  is  projeeted  tVmi  a  given  point  in  a  cireular  biKip,  and  ■ 
bII«t  two  retleetiouM  r»>tum*(  lo  the  given  jHdfii, ;  (k^termiuo  tlm  direction  of  projei*- 
ti<io«     A  niud  in  tired  with  a  vebieity  of  40U  feet,  at  ati  eb'vation  of  :50*^»  and  irtolmerved 
strike  an  «d»jei't  at  the  end  of  4  *rt^eondH;  tlnd  the  itodinuttou  «1*  Uvft  \v\w  ^\vwV 
te  Ibf*  «ibj«*et  and  ihe  ^tin,  1 
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7,  Fiiiil  rill'  raliiiK  tti'  ;rynirioii  of  a  ny;hf  pyniiuul  aVMUit,  iu  uxKh.      U**tcrtiiti»*« 
mtid  fif  thi'<liHmi'tt^r  uf  tlu'  haw  to  tluMiltittuli*  of.i  rnm%  ho  tliut  tlii^  i^cntn^  tiri»^-il] 
rum  when  the  ff)uc  is  j^uspcinltHl  by  tlie  v*n't(*x  may  be  at  tho  criitro  <»r  the  Unn^* 

^,  P^ind  the  horesr-]>i»wer  of  an  iMi^iii*'  that  niiHi^H  ».  tiU/-hainiiior^  wi*ijtjltirig  1(  I 
^5  tiiiuis  »  minutis  tUr  hft  buing2fuiit.     Tliu  miuibt^rof  viimitinn^  nifiile  in  u  err 
timo  by  a  ]ioiirliihini  at  thL«  nnrfat'i^  of  tliL-  hvh  wjus  S^O.Oilil,  t%m\  t\w  iiniiitK*r  niiiiU*  In  I 
?*iime  time  by  tlie  nsriit*  itnuhihim  at  a  loM^iht  of  10,5  50  («i»t  wjlm   lD,t»;W*;   IiimI 
ratlins  of  tho  ejtrth. 

U.  A  chcli'  who?^i'  ni  hfis  is  a  is  innnTsi'il  in  it  f!iihl:  fiml  lb**  mmtrc of  rtiti»l 
A  dt^notiiijr  tht?  flistaucn  of  tliL' friiiiv  of  thr  fiii-le  h(*hnv  tht*  Hiirtiir*^  lif  t1' 
par«ibolnul  of  n^voliition,  foriiioil  ofsoii*!  osik,  th>jil«  in  wattT  with  itn  ax:l*i  % 
vt'itrx  dow  iiwiirtl ;  tiud  the  ih'j»th  of  tlotarbm,  the  bMi^^fh  of  Hu-  tivii*  lii^iug  ;>  feci,  tfci' 
ratliu^of  the  lia;*e  2  feet,  and  I  he  weit^ht  of  a  eiibie  fui»t  of  iiak  Til  |}i»miflHv 

10*  A  \ esHel  in  flir  form  of  ;jn  *'lhpsoiil  (if  li^vohitioii  in  HUerl  with  tltiid  ^  AnJ  l]^ 
time  in  wljieh  the  flniil  Mill  Ho\v  nut  throiij^li  a  isiriall  urifieo  at  the  lower  «*xtr<niiitr  «•/ 
the  ftxiH  of  revolutmn,  whieh  is  viTtieal  iiiid  iMpuil  to  '2a.  A  eylimlrical  ili  vtiij;-3M  II  1" 
feet  high  in  Bimk  initil  itn  top  i«  18  fed  below  the  »nrGice  of  the  writer;  if  th«'  iiii'»'»iif» 
"(if  the  ittiiKHplieve  iK  ir»,ti2r}  poiimls  to  rhe  siiiisire  inch.  Hiid  the  heiffhl  of  tbi?  walvr  in 
rlir  belh 

11.   I'lml  the  tiiiH^  *»f  i-mplyiii^  a  vensel  fitnned  by  the  revobitiiin  of  a  «^i \ 4*ti  c vcliiii 
aboitt  its  axis,  the  laitice  Uimiij^  at  tin*  vertex  ami  the  axiK  viTtiejiK 

An   iiielined  plane,  f  feet  i!i  leiij^th,  malves  an   juifxle  of  l\H*^  with  f hf   iti«*l7iHtb*  h**r^ 
r.ontal  ]>K'iiie  on  whieh  it  re«tHT  two  equal  weijtfhts^  eonneeted  by  itu  incxlr- 
pUHsing  over  a  pulley  at  the  t(*p  of  the  phine,  rest  one  at  the  top  of  the  iii«  1 1 
^nid  the  other  on  the  lionziHvtal  pl.inr  vertieally  below  it ;  the  eord  in  nf  niiih  n  h^neth 
that  wluMi  tin'  tbrmer  Ik  allow<'d  to  fall  douii  tlie  plane  the  iint>nW  is  jnnt  siilliek 
to  pi'niiit  it  to  iis'jeh  the  liotrons :  if  thr  wi-i;;ht."»  mntiiine  to  oMiillntr,  Ihiil  t|k^ 
bi'toi'c  the\  eonie  ti»  rest. 

nirKKirKNTlAL  AM>  INTKURAL  CALCrLrs. 

Hi'iMi-AXxr.iL  i:XA>iiXAriii\. 

KiJK  ii\  i:  (  Mitr.'^i:. 

♦Lwi  .\tn  ,    lr*7K— 77mr  uNmnit,  Jiir  hoHrn. 

raii'!'Mithftipnt  V  R,  //.  Miun,J,  H^u^],   H.  tHkr,  J,  /?.  t  hmmtH,    A\   A*.  iIm^4eM,  m^ 

('ntlvUEiiffuH'i-'^  \y,  M\  Mrl'Hrlitiid,  It,  (iftteivotftl,  t\  T.  //(»«' /r*,  fi,  J,  litynm^  «t»4  C,  i 


-"  ./r';:*=.T^.-'<"«-"'rr:^'='- 


nt  nr. 


'{"-¥) 


h  Fiml  the  \abn  mI 


'i.   luid  the  value  ol    /   — —  X    I   —y mnl  of    L.  ^^ r. 


KXAMIXATION    I'AfKtCS,    1^77-7-*,  91 

Jo 

Fiiiil  tiM'  vnlnr  of    |        -^ "  i'*^-'  ''-^^     Provi^  ttint  Hint.  »)  ^  I^^'*-^  !"l 

J  J    1+/-  nw  +  nr 


PH  tlir  two   Imi*|ks  oflil*.'  Ijiliiav'll,  r  ^  *if^  (  Msi  f}^  ft. 


Fiinl    thf    whoir    ana    i>f    tIr'    nuvr    i'j   +(.)   =J.     Trnv**    the    IV»nn»lii, 
I  r»rfifl=  .   J  r-Wiw.  atiil  thniir  drjivr  an  rximsHinti  in  ;;aunn;i-riiiieti(Hi»  r<»r  the  art*ii 

he  IfMip  of  rhi-  rurvi%  r-  -f-  if  —  'wiJ'V/  —  "* 
Flinl  rh«*  h^i^th  nf  th<<  f  nrvo  of  donhh'  iiirvaritii' 

Fitiil  »|iproxuuiitt'Iy.  hynn^ansolVannna-fiinif  iotis,  thr  Icn^^thi^Ta  hmiinllhr  cm  vo 

ill  o«M*  \t^>      Find  the  h-njifth  nf  flu*  rnrve,  ^  =:^l  Min  o  —  Hin^<>  anil  //^euf*  <^"(-<.'os'9, 

nH*ii  the  limit**  «^  =  0  ainl  ^  ;^  ^. 

'  Tho  iixIh  <if  a  right  rylinthT  wUnsti*  Uixsi*  Ia  tht^  nirvr  r=ia<MH:J^  jijwsoh  thrmi^h 
■ei^iitriMtfii  ?4|ihn'r  (►f  raihii.'<  a  ;  tinil  the  vnlnmr  ein-JoHeil  hvtweeii  the  emivex  Mirti*i-i» 
thr  e>  liniU*r  :uhI  thi*  ennenve  .snrtaee  uf  thv  «jilie»v.  Fiinl  a  general  fxiirirjwicn*  ff»r 
LvuliiifiL*  i;enn'ari'i)  hy  (he  revolution  uf  a  riiTtihir  He^neut  »hoiit  Uh  i  hunh 


Traee  the  enr%e  // _-  __yLllJ_l_»  a1si>  tin- «nrve  i/ =j*f      "^     ^     ^'. 


thitljn«^  tht' 


1  H-  « X 
Ciniiim  and  niiuininnt  cinlinateH. 
I,  Tho  jixia  4»f  a  Hj^ld  eone  rniiieide?*  with  the  ;;«'ueriitiiig  linn  mF  h  ry lindei;  iIih 
ItiK^ter  ttf  iMith  ron«*  ami  eylinth"]'  ik  iMjual  tn  thi*  entaniitm  ultitinh* :  find  the  vulutiif* 
id  HnifaiT  uf  ra"h  nl*  the  |iart,>  into  whieli  tlie  cone  is  divithnl  hv  llie  cvlin»h'r. 


KLECTIVE  MKCHANK\S. 

AXKt  AI*  EXAMINATION. 

,U  s I*,  l?^t?. —  Time  alhttu^,  fire  komH. 

'VndttMifhhiptittu  li.  IL  Mhtf't%  J.  /I.  VhmcHh,  J.  Homh  II  E.   Ifaftfi't',  ff-  ''  '^fp  ^( 
^^  i  htffiif,  J,  />',  I f fifth ^  tf»d  (\  l\\  Jitmjrn, 

Cadrl-iittJfineern  ll\  Jl/.  Ifc/ur/rtwrf,  Ft  T*  Ihwlm^  i?,  GtttcwwHt.  and  ii,  J,  Jh'jfittt, 

1«  A  fiarahohdd  nf  reynhtHmi  (altituiU*  a)  ri^M»  mi  a  hnrixmital  jdane:  deti*rnrin<* 
|l%  IMxiiitifm  of  r^qiiiljhriunt,  the  i^em-rating  riirvi-  >N»in>;  f-=:4iiij*.  Find  llie  vaJni*  of 
til  fvrnm  ol*a  vrUvu  the  nnlid  rei^tK  in  Mtalde  i'i[ui1ihi'iinn  on  itH  a[iex, 
2,  A  ford  mLspeTidcd  fnmi  lw<^  ^\vvi\  points  ha.H  the  aivn  of  it*  traii^vrrMf*  i^i?rHt»ti 
proportional  to  thi*  trnHion  at  every  point;  tinil  tho  rfjiintion  to  thr^  i^urvr  in  whieli  h 
li.i:iLr^,  A  p'Tfeetly  rtexihh'  MUlooth  eoi'd  huux**"^**'"  ^*  lioH/.oulal  pej^?  find  tho  limf 
for  it  to  nlide  olf,  ^nppo.Min^;  the  eenlr<"  td'  tlie  eord  t«»  r»**it  on  the  pe^j  when  U 

;4»i     lilt    klil.^   •    >M  V  in  I*    If     ^iM    htllhif     v-.-tM:-(t  ^'    oT  ;:  M^'-i't     fw'l'    M!'i'oti<| 
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3,  A  bi»,ly  \H  witinit#*<l  at  tli'MlUtaufM*  n  frntutUt^  r^titro  nf  mi  a*Ti*iirii%i*  fnt^i 
%'iin«*H  iiivorHHy  antUo  inn<w*levi'Hth«i»o\v<M'  <»t'Thr  iljrttanrr;  tii»<l  rho  tiiiir  mttti 
tbi*  Imdy  to  falJ  to  the  centre  of  tatcv,     Kiiul  tin:-  limv  wlirii  tho  f»>rci^  v^urien  istvifiw^ 
as  the  tlif$t»n<'f% 

4,  Tlii^  tvsiMfiiricr^  of  jiirbi-ui*;  lU-oportUmnl  hi  tht?  K^nmre  iif  tli»»  vHiH^itjr,  tlt^twmiiit 
tlio  tini*^  n^tMircil  (or  a  bmly  iiri»j*H'f«»(l  vortii'tilly  iipwunl  to  n*tnr(i  ia  iltii  point «il 
.stfrrtiu^;  tli'h^rmini'  n]mt  the  vi^locity  i%t  ni\y  )»oliit. 

5,  A  [mitiL'lo  \h  }ilat'L'iL  mil  tU*i  i'Onr:iv<i  fiiirfjicH'  of  a  ^iii'Mith  s]»li*'n*  aiiil  oclrd  tij>. 
p^ruvity,  and  mIhu  liy  a  it'piilsiv*^  fon'«'  whirh  v.arii'i^  iiiviM-Hi'ly  uh  tilt*  jiriniirt*  of  t!i 
t!nn'i\  find  huH  ilH  i'«^iitTe  at  thi*  lowt'st  liitiiit  of  the  KpUen?;  limltlu*  iioHitioui>ri»t|aiUl»< 
riuin  of  thr*  imrticle. 

tj,  Fuu\  tlu*  rtdnt\fn\  hi'i\\t*vn  thr  umiufjit^i  nf  inertia  of  n  \dtit\r  ^iirtjiec'^  with  n  <  ; 
viwti  to  two  (lilVtMrnt  iiiitrs  of  ru<tjiu>(iilnr  uxi*h,  tbi*  ori<s'iu  bt*ing  thr  »:iii|i%  y\tv\  Ui 
jiolar  moiiifiit  of  iiu'itin  of  a  vvgnhiv  hoxngon, 

7.  A  parlicib*  U  ]irojt*ctc'il  from  u  j^ivcii  ]iohir  in  a  j^ivi^n  ilitM^ciinu   willi  «  girm 
veloi'itVj^  ainl  tiioves  iimler  tbi'  artioo  (»f  n  forr«'  wbirb  vsirii**^  iiivwiHi^ly  m»  the  >i|  -jr« 
of  tlio  «Ui4taoiMf  from  !b»'  rentns  ri'qiiirinl,  tbt-  iirbit.     If  tbr*  f*iivi»  vnriifis  dlt^tl^ 
distaTK'*>  ami  iw  jiftvarltvi',  UctiTiuim*  tb«'^  orldt 

H.  A  partirb^  is  plsirinl  iji  »  siaootli  tnW  whi<  li  n'VolveK  bon/.otitiiny  nbont  au  »f 
tbroiigb  oiip  t^inl  of  it;  rtHitiirod,  tbf  t*<[ti.Htloii  of  rho  t.'m*ve  traeml  hy  tU#»  |kdirlt*'lm  A 
bomogrtieotLM  iiri<<mntic  bar  A  B  in  n  horiitontaj  tioKitiou,  uikI  i<uii&irtiiititHl  let  f«T«*tt* 
about  a  tixod  virtinil  oxl»  A,  n^cMuvesa  elircrt  irui»nlsr  froiu  n  ai*b*Ti'  w  liitm*  moturulaii 
is  J/i\.'  rcfpiinnl,  tii<?  aoj^ilar  volofity  of  tlic  bar. 

\K  A  Hpbi'ri"  t'  of  radiua  H  fert  siiul  \v*'it;lit  r>(M>  [HantdH  is  iint  in  uinHan  hyn  "wv^i^bi 
V  of  20  jiomHls  by  iuf^ann  of  a  Mtriji^i  j(oiu»j  ovit  a  \vb»M«l  \vlio»4«  rudiii^  ts  * 
what  time  wUl  P  dcsrt'iiil  throniib  5CI   frvt,   anil   what   v^'buity   will   u 
arr[uir(*4Lf     A  hoaioii^eiifoiLH  hoIb>\v  r\IiiichM'  roIUt)ov^n  an  inclira^^il  {itiitii*  by  tlif*  ] 
«if  tli'snify ;  r<*(|iiiriMb  flie  tinos 

\ih  A  i»!ir:nu»ioid  wlioso  ivri^ht  \V  in  '200  |»oninU  ami  ni^Uit*  of  hnsc  W  UwUp^U' 
niadt*  to  rrvolv(*  about  its  avi«,  whii'h   is  bori^.out^il,  by  mt*aiii>i  of  t\  w««1^bt  V  a(  I 
pomuK  ac'tin^  by  a  eord  that  panHi'H  over  a  wUwl  of  ouo  foot  diaiiiofi^r  **ii  tlw*  i 
axis;  after  P  hm  deHronrlt'd  for  10  si^t'ondf*  it  i**  n*!noved  and  tUo  toii*;itH>1aiil  It*  Wtt\ 
rpvolvp  nniftmnly  with  thii  velocity  actitiirwlj  tind  tho  vrlority  i»f  th»»  »*c*«trf^  of  gii 
tion  of  Ihr  paraboloid  and  the  imndM-rof  revolntionH  it  will  mjikr  in  one  itdualc 

Kt'iiardiiif4  the  i>arni  as  a  hoino^eneoUH  npliere.  detiTniim*  the  futiinrntiiiu  Atiil  I 
piiint  cd'ajipliealioii  of  a  bb*v\  sutbiirat  toi^ive  it  Th»*  ao^nlar  vi»loL'iliy  au4  %*f|jtr|tTl 
itM  orbit  it  now  ban. 


l>KlV.VH'rM  1  %X'P    OK    >IOi:>KK>*^    I..A.>rGHT^VClr3i;:^^ 

ANN t* At,  KXAMlNAnOX, 
Jrxi:,  \87r^,^Tt'n»f*tatr  into  Spanhh. 

hFjjoLsmk, 


(mi  eapitjiiat'  honaiidaiH,  nonnuO  SebnfTebir,  tHOii[iait  la  fortetva^ie  de  llm  u< ^  >  ..,    ^m^ 
raH«i<?>jea  et  on  le  H<iarimi  d«  se  remiro,  iimi»  il  tie  voiibit  nipituler  ipie  ]or»«|iti*  Uilirv*^ 
fat  faite* 

he  preniier  artieb'  de  bi  capitubitiou  oxigeait  qiio  le  eapitAino  fiit  ji^t^  tin  liJi^nt  4«l 
tour»  C«itte  eoodition  exeita  rindi;piiation  ib'.**  aH«»ieg6s,  iiiii  jiinnviit  Utan  du  tii 
avaatr  iprilH  iw  roio^'otisseot  ii  mm  trlle  dr-maude,  Mai*  k  jyri'nidnnix  SitlmffrCl 
^riinjia  a  bi  position  irnlifpi^*  et  dit :  '*Mes!tiiUH»  il  faat  ijaeje  ineiim  tin  j^mr  «t  1 
u'aarai  jatnai^^  ane  ot*easion  de  taoarir  plus  •^hoion^'MUiuit,  pari^'etpii'  [i*  m«itv«« 
inaradeH  par  ma  taot*t/' 

Aya nt  dif  <*ert  inot**^  W  hi*  \\rfe\Yk\\5V  (VvvVvawt  vW\\m\\t. 
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FIRf»T  €£.A§S. 

FUACTICAL  SKAMAK^ilir. 

AXKUAL  KXAMINATIOX. 

Jr.VR,  l?^H. — Thtw  alhtrcil,  fifr  htttin*. 

1, 
tTnttr  Hlii|v(»iitUtt>;)  ttiiviii;^  hnni  iti  \H*ii  n  iiMiiitlit  p't  hi<r  ri*atlj^' form^ti  in  nil  rt'Hpoi^te' 

Liiut  t4Mir»  withx^iiiil  twit  jMihi  Iti  till  till'  MturlHijinl  bow,  j;rf  iiiicU'rway.     C»w(  tnstar^ 

•inl  mill  Hliiiicl  tmt  au  ii  wind. 

:i 

^uMT  Itumlk*  bimtw  in  n  surf,  going  to  and  i^^luniiiii;  fmiii  tin*  nliort'*  uurli*r  luir?^  ar 
llnf     H»iw  hinil  on  n  Hat  livmli?     Hnw  Inndoii  ii -^ti*  jntoln'Mrli !     WiuMvart*  wiriglita 
riinl  in  lumtKf     How  tuko  piuplc  frnni  a  Ktntnd***!  wrctkf 

I. 

H^^ki'  (ni-jmnitioTif*  Inr  u  i^uit'  nt  sra,  H«i\v  i«  n  rloMi'-iMM'fiMl  to[iHiiil  w*t  (Ulowju*; 
f I » f  Hiiw  tnke  ill  ji  nuiitif^iil  (fn'«U  htwrA')  t  Huw  hoi^t  a  jtV»  (t'lvsh  Uix'rjtc)  f  Haw 
jt  niJiin-lrvH^iil  (bkiwinj:  lijinl)f 

5. 

Wrafhrr  iiuiin  tunhail  ^lu'^'t  nn*\  v]v\\Vmv  vntrivtX  awjiy.  Wliat  In  U^hvthtiwJ  On  a 
[imI,  njuih  riJ|imit>*t  slay  *an-i«*(l  away.  What  ir*  toUetlonrf  Wratlu'i' hIh-«'I-iii|ii* 
Miinl  u\%  uv.     Wliut  is  to  U;  dtiiu*  f 

like  |»re|mi'atiouM  for  mh'rini:  |»ort  lat  rth'ikin*^  .H0un«!iii»rH,     By  Hn*  wind,  »11  plain 

I  jst*t,  ^*t  ri  (  :i^t  iH'ltji    1<  Mil   ill  nhiiiit  lllirtv  (ji  Mtiuns  m(*  \v:il*'i  . 

Voiir  rtliip  (rtaiijitg)  riit<Miii^  |iini,  m*nn  Hh\[i  in  Ni'vt'n  iathoni'^  of  watiT  wjtli  forty- 
latbonmon  (vaib  iluiin;  privailin^  ^^  ind  IVoin  Thi*  north. 


^liip  nioort'il  in  ii  ttdi'-way,  wilb  an  rllMJW  in  tbc  bnwAr,     Msike  ]»rr  |mr»tlon»  mn\ 
feauf  liiiWHi*.     Stale  liow  tbr  niotiritig  Hwivid  in  ptil  oti. 

Whiit  niv  thi"  boat  ^aliibn  of  atl  ^^nub'H  of  ollkcr^,  bulb  niitb'f  ouv^  and  m\\>  and 

tii-n  lioat!*  jui'  loudi  d  f 

lb. 

lAVbnl  air  thr  imlitJilionM  of  a  rvitoni' !  (Jim*  ilu'  ;{oo<rraidnriil  limits  in  botti  lb** 
^iaiilie  ami  Indian  <  Hrani^  and  rln'  si'iummih  of  t  yid«nn'.H  in  I'atb.  How  nianouvn*  in  n 
^cltnii'  in  tin*  Nortlirni  Hi  nd-^iiln'n*  f  How  in  Ilu*  Sruitbcni  f 


NAVAL  AHUHrTKrmiK. 

.SK.HI-AXXL:AL' EXAMlXATMiN. 
FcJUn  AltV  1,  1H7"<.— 77fi»rrt//riH'i<_/?iy  homn, 

LlK-liiif  iiitla-ri'iih'is  and  di^lingniHb  bi'twn'n  ttir  t)  \«  d  and  sbiriin^  Mirhi-rt'ii(j(\  Jb*- 
llri*tb4'  foMiinbi  fur  tninMVi<rN<^  tni'ta-ft-ntiv  bi'l^lit.  Huw  t\w\  Ihr  jioint  of  inU'i-aui- 
liin  Mf  Hn'  ii|>ii;;ht  ami  imdint'd  \vati'i-tiiu*M  f 

IPi*fnH'  «lati«'al  Mraliility.     }hu}itft*  tin*  iin  inula  for  sliitn*a\  Miv\>\VvV\\  a\\v\  ^-^vVaXw^ 
^ii»  of  tiM*  m*votttt  mi'tiiht't  of  thv  tw^niitioji,     SU^w    wlmi  et\Vc\   ki  vVuvvvv;^:  \\^  V\\*^  ^vWv- 


J 
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tioii   of  fh(^  confro  of  jrhivity  of  tUi'  sliiji  Iiivh  iiiiori  flii>  HTritirjil    (^tulfillt^* 
ilynnniii'Jil  stnlnlity.     Driliici'  the  foiiiLula.  tor  «lvuanii<'u)  Mriiliilit>\  uml   i*x[i}iitiil 
t«'nnM  ♦j('  (lir  srroiul  m*')ulH  rot"  tlir  rmuititm, 

a. 

L'tmsri'Mit  ;m<l  fully  «v\i»hnn  u  v\u\t*  of  HtnliiHfy,    TUIh  iiM-huU^**  wiml  eurvt^^ 
aiigU'  of  \\iv\,  rolling;  litiiitK*  A:*'. 

1. 

DimIikm*  lilt*  fonunlu  for  tiiiir  of  sliiirs  utirt'slitiMl  rct)lin<^  Aiitl  iliHi'irnH  thti  for 
hJkiwiii;^  how  ir  is  modUif^l  by  th<'  I'ouditioim  <^u<*o»u*t*n*Ml  Uy  n  »ilii|i  n»lHnL'  in 
wjivi'M.     Stat^'  h**\\  roniu;£  inuy  l»r  foutrolUHl  to  Houir  t'xti'uf  tiy  Mfowaj^*.     Uis 
hi'fvvfi'ii  ;«  st  jM' shi|i  uiitl  :i  Hri*:iily  imr.      Ifisi'  1i(*?sf  ron<1it?nTis  f(»r  :i  sr*jiiT».   m  im-i 


Ih'mjH, — What  roimHrut^'s  (Iphii^h  f  AVIiat  <^f>iiHuU*raHoiis  j^nwrii  «if>Hi*;n  f  Wliotl 
till*  <|Ujilitii'ii  to  lif  Hoivj^ht  i'ov  in  n  design  f  WJint  i*i  thv  qtiiihry  uf  **^  warkiiij(  nij 
ill  i»  vi'HHi'l  |H'oiH<ltoi1  Uy  snil  f  In  oiii'  |*ropi'llinl  by  Htcnim  ?  D(rriiH*»  ||ut  tvitiM  ^c 
rnuKT,"  **rini,'*  'Muidilb'  body". 

DU^itRS  tlio  {ulvaiitn<i:o.s  of  tbi^  "  \vavr-lim'  tbiniry  of  t  onr^mirt ,        .^toii*  ili    pnll 

«'i|ili>H  ii]ioti  wliitb  thv  tlu'oiy  ri'.sfM,     What  ik*ciilrs  \}w  length  «if  eiitrMDci^?   otniij? 
"Wbat  •^ovt-nis  tlo'  Ini^Mi  of  iiiiibU**  b<nly  f     How  aiv  wat»M'diin'f*  lor  '*crn  i 
Htr«irt«*rl  ?     fffnv  aiH' wutiT-liiirs  for  **ruii"  i'oii»4triK'r«*d  f     \ami*,  jihl*c»,  rii 
give  \  abi<*  of  oMh  r  linfs  ;;MV<'niiiH4  fnnii  of  nft^T-boily, 

7,  j 

RwirttaiK  (*  to  sImi/k  iiiotjoji  fbronL-Ii  Mo*  wat«M'  f    li^^iHtutiri^  iliit*  li>  fiitTtiimiU  Mdf*<tl 

DcUiie  uu*:Jiii'Ut«Ml  sitrfa«M%  and  sbow  how  it  U  rninpntod,     Huw  i*t>tti|mr^  pruKii 

roHlHtaucc*  f     Ifow  i'om|mti*  ♦Mij^im*  |Mnvi»r  for  >jiv»Mi  «p(U'd  f     Wnw  ro.iipriti^  j»rob»W#j 

n\HHH[  witll  ^iv(M3  |»o\vri  f     ni'Hio*  toi'lUiitMd  of  iimpnlHioth  ^^^| 

SIHP    lUlLDlNG. 

SKM  l-AN \  t  A  L    KX  A M t^ATU  )X. 

Jam  A!tv  "it*,  1878. — Tune  afknreif,  fin  h4tftri*. 

wuuhiox  situ-  lu  ti.mNii. 

h 

Givo  tbi-  ordi-r  in  whi^li   fin-  work  |U'i'foruu*d  in  buildinjr  a  nliip  ui  «^XfH*titiHl: 
ordt^r  ill  whith  l\u*  ditbTi^d  tiinbi  rn  roinpimin^  a  wliipiire  put  tojfiyflirT.     (Ex|iljiiii 
of  tin-  maimor  of  doing  tbf^  work  U  not  leipihvrU)    Wlutt  i»  a  •*r<Jiiiii  uinl  ^iiai^if" 
ton  f     Wlo'ti  and  bow  iisril  f     Wba!  in  a  <'nUiii*^'«b>wu  »t;ill'^ 

M:ik«'  H  ski'trh  *>f  a  tninsvoist*  NiM'tii>n,  Nbriwintj  all  tiinbt'm  cut  l>y  tli»*  niid^)i»|»  ( 
tiou.    Slate  whf'h  tin-  Miii-k  HfrnkivH  td'  tlnMn»t.Mido  ami  iti^id*'  iduikkiii«{  fir?*  wnrk^tL,  i 
exiihiin  thf  nn^rhoil  td  working  th^ni.     Wbini  fniun^s  aiv  Hrnt  «T»Tt4*4l  how  Arv 
I'Haiiti'd  in  iwHitiou  f     What  u\r  "  i  iliboiiH.**  mid  when  .m'  iIm^  •ti.  m-»  ' 

IVatbl  fill"  mid-^bip  fiuiiHt*  o!  ;i   \rssiO:  innm*  Hit*  riirf't.iii    i»ar  t^  iMnum- 
whiMi  lon^^aitil  short  arm  door  linibi'i*H  an'  iMt^l :  'ItX,  wbru  br^t  fnttoi'kHiu 
plain  bow  lilt*  ill HV^ivnt  |mrf^  of  rb*'  ft'inin?  ;ii^*  H«M'im»d  tojjctUm*.     Kriyjt  iuitl  i 
u  iHidHbin  fraiiM';  how  ih  ir  nnirki'd  f 

4. 

Kor  what  pariniHr*  is  th:'  nmin  ki'i'lnon  workf^d  f    What  tji.Htonlii},t'«Hr««ilri%'i*fi  thr 
ilf    UHu'ii  HiHtHr  ktHdnoim  ar*'  \vork<'d,  wIhh'i^  do  Mu-y  t^^mitmic,  imd  Ut»w  arv  ib«»|l 
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Nt»iii«*  all  llu'  fltrti*n"iit  timUiTH  that  iin*  woi'krd  tn  pr**Vi*iiT  flit*  twosiili'nof  tln^  ro.<iafl 
Iw'in;;  forced  toi^t't  her  or  furnMl  II  jiiirt,  jiinl  Htjitc*  whi'H  rucli  in  woikfrL  Whatin  fhr 
llinjiifhi^  litit*f     Brardiny:  liur  f     CnttingHlown  lim  f 

Ct, 

Utiw  wniild  y<iii  uu*aHnn«  1'or  the  lon^^Mt  *»f  ji  ijun-drck  honiii  f  t»*>4rnlii' fully  liow 
llli^  Iwaiii  is  Ki'i'un'il   ill   ^lONitioii.      Wliat    i%  thr  >ha|M't»f  a  loam,  ;itnl  \\}iv   t>^  it  .iT  tIiw 

At  wliAt  {mmt  hi  t1i'»  rotipitriu'tinn  of  a  t*liJ|i  is  sho  rt*giihitn|  f  WIh'ii  mny  u  hl»ij»  1m» 
nattl  To  !u'  rc^ithiti'il  *    Wluii  at"*'  I'luH^kn,  and  how  ar«*  tlii\v  work*'*!  f 

mux  ^ifirr  nituuxii. 

H. 

Naiiio  and  d«'Hrrihi*  rhi*  iljrtVn'iit  synti'mH  of  frnmini;  asi'd  hi  ir<ui  nltip  hnihltiv};. 
What  kiiol  of  k('«'1  ih  in  ;:iMirru1  ns«"  with  isidi  systi'Tii  f  l).'Mi'ril»<'  (lir  har  k<*«'l.  aitd 
*t«tr  hikw  it  \h  c  iiiiiirrt#*<l  to  th»*  riMiiaiiidtT  of  th**  liulh 

Drj^tiibr  iln"  inrlhivfl  of  workinjj  koids  and  ki^lMouj.  ttt  an  imn-t  Isid  oi}m-*W-\v!ir 
Show  h*»w  thr  >»arh(iarti  ntrakf^  uri-  anittnl  to  thr  k****!.  What  rjirr  in  fo  1i«'  taki'ii  in 
wc»rkiiig  tht'Hi"  «lilft*rrut  i»:irtH  urtlu-  Hhipf 

Mak<*  rt  Hki'trli  *if  fhi'  Hti-in  «d'an  arinnrH-hul  v*'HMrl,and  ih'Hi-Hh**  i*.  Wlj**n  in  two  or 
tM*irM  purfM,  m1i«>w  how  th«*  ]>arfs  :mv  atiih'd,  iiml  how  Mi^   -t.  >».  t^  jfHuiiil  ti»  th«*  kind. 

i 

II  How  jii**»  the  fra!in*H  li«diiiul  tin*  a nu<»r spared,  anil  hitw  worked  f  How  work  t»hitin^:4^ 
f^irdi'rH,  and  haekin^  hfhiud  armor  f  How  work  arninr  nn«l  annor-Mhelf f  DeKeHl»o 
i&riiiffr  holt^*  and  the  method  of  testin*?  thenu 

12. 
Wimf  art)  **«h**«T  ?itrak<'s,"an(l  de?4erihe  how  w<n*k«'d  f     Whiif  are  *'ih'ek  ^triliiJery,** 
lili<l  K*iw  fin*  they  workeil  f     WItar  are  ''liohl  sirinjjerrt,'*  nod  Ijow  are  they  Wiifkrd  t 

V.l 
3fiike  rt  nkeiidi  fthowidg  the  diriVrent  inef  hods  of  workin|i;f  ontj*ide  platiiij;,  and  €l«w'nlit» 
t«iA«di  inerhmK     Maki*  a  nketi-li  Khowio^  fhe  dittVreid  ,HyHt»MH.s  tif  rivet  in  jr.     \Vhat  iw  tln> 
♦*|nteh"  of  rivet*i  Tor  watrr'ti;;1a  \>i>rk  *  in  the  tVanienf  iit  iiiher  work? 

14. 
H'tw  frame  and  work  a  wnterdttyht  transv»*rHe  hidkhr^ad !     How  are  "liners"  tn  Im- 
^M»rked  at  water-tiiiht  hiilkhead>f 


(lUDNAXCE  AND  ARMOR. 

AXNTAI,    rXAMIXATtoX. 

Jl  XK,  1H7H. —  ilmr  af towed,  /rp  hmtrit, 

K  What  nietniK  and  alloys  are  iti  eonunoii  iijh*  for  making  eanntntf  CI ive  ^•at*riil 
qnutiTte*  iit'eaeh,  statiujj  how  thi»y  uft'eet  titneMH  for  making  eanmai. 

2*  Xann*  and  ih'serihe  the  two  general  iiHin^iitle**  iijion  whieh  hmtt*np  '^wnn  are  eon- 
elrti^te«h  and  jyive  ati  exaniplr  of  raeh. 

3w  OUe  ar|;iuiientH  \\*\  inn\  a^aiui^t  hri'iM-ti  ami  nm//,h'  loadiuy^  ^\vv^  ^vw  \v\!k,\vJi\V!>*;. 


iMi 
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4*  Ili-Mcrilti-  (iu;{  ijivral  tontn)  tlic  briMH*li-l«m  liu^  Myxti^iii  :i  lopUvl  Mt  nir  I  nin 
Nitvy, 

5.  Dcsirilir  in  tletat)  the*  8-iiM'h  (coiivi'rt<*d)  ri11i»';jtin  tiow  l-wtif  1  lo  tltr  trxim 
thp  in'<»c«**«i  of  miiunfaf^titn",  luit  thi'  jjnti  iUt^lf  jwh  11  NtaiidM). 

r>*  Divw  riliL*  lln'  articin  of  tlu*  Uiek-*  iti  llie  (*;itlui^  >C«tU* 

*»  n»'(in<«  ••jtystnii  «if  rifltuij.'*    Xduw'  tiierty«t*'ni»a*'timlly  lu  it-w*  iii  tlic  I'liiMf 
Navy,  iintl  dr^^.Tib^  tin*  niiiilit'iilion  of  c»ikclt  nystiqii  t^i  t^xiMiii*;  w*r\i<5r  pnt)^««iW 

t<.  lyviUn*  fiHMpowiUr,     GtviMiiinirm  iinil  proportioiui  of  cuiiMiirnt^iitis  iim^  uf  F»di 

uj  tlunr  onlor  tlit*  Kitt'r(i)4Mivi5  »<ii«|m  hi  tin*  timiiii fnct uix^  r>f  >j;:iltijMiwil«'r,  ntiitiOiittl 
fill*  oliJiM'l  nf  tsjL^li^  liHt  tli»t  iMlh'tlim  wUt  tin*  lli*tailH  oflln*  pri»r't»**Hi_*H, 

l».   I>iviinnt>i'   iIm*    iiln*ijcniii'im   of   i'xjiloHiou;  effiM't  «f  Ktjw*  of  ^miu'«  «|Hin  4 
lh*thn*  deHnitjf :  rH'cct  of  variu:i<Mi-i  of  iti*u<ily.     l|f>w  best  ^tbiaiu  miiforin  itcH^i 

iMlWilrt*  tJWIHHl  tti  till*  «4»rvic«'. 

10.  liivr  x'Miin-.il  lUrcetion*  ft>r  i»iviiiiriti;i  rtiil  extwtiHu^  a  tan  litif  in  tW  f*«r< 
*'riemv. 


A ?rXU AL  KX  Jk%l  tXATIDX, 

Jrxi-U  lrt7H. —  Time  ftl hit fH^^firv  httttnt, 

I TfTI  wil iltif tii»  n^qulfMl  I  ^H 

1,  Hki'lili  rttid  tli'^rnU*  tlu'  Mayer  VAlvr.  ^H 

^i.  Cfivint  <itK^  (Hiiiiifl  of  rarlioM,  tlirt'iinil  viiViif)  14,r»0<)^  ^Imt  ivlll  Itr  flii*  imi 
U'in|M<nitiin<8  nf  ih(*  furtt;in'  wiwu  biiiitfrl  witli  lt2,  IH,  au4  24  ]KnHiit»«  of  aitr. 

ii  l*trt<n  Olio  ^mhmmI  of  ^nod  t'oal,  lilt^Mulhtt;  by  it«  piMKbtiMhon  14,itnr>  uuitiiBii 
ivUif'li  lis  ilojii'  wilb  2'*  |H)iuit}i^  of  air:  Hi'i|inri'il  iIh*  bi'M  »vniUb|«'  for  thr  i;«4u 
«»f  f*li'*iiii.  llic  funnu"!'    '^tiAi*'*  bfin;;  itinclutr^tnl  at  R<MK>  Futu,  ti'Ui|»<*ruttisr  nf  I 

4.  R.»iiiilr*Ml  »b<'  iiiiimImt  of  |ii»tiurlH  of  wabT  rv;HMirj*li*il  p»>r  |HfillHl  ^f  i«rt»i1  fiH 
from  tin*  foHowini;  ibifa,  vt/:  Uiatio'tiT  of  |ii«|nii  i(y\  niroki*  :f^  1 1 

*»f  spjuf  ilispLircmi  Tit,  t*ti*inn  ||in***^Mri'  \h*t  jjnuvft*  35  iHitttiilH,  iitit-4H) 
tUniH  \vvT  luiinito  50.  roal  i»t»M»(iTii**«l  iMnlicmr  l,5iW  |M»iJurK     KHaitivr  TniioiMMJ 
l,5:«>,  t«'miK'rjihin*  of  i^Ipuiii  2^3/<f-  Full.,  hiajHTuturt*  uf  ft««Hi'\Viiter  110^  ^^41 
of  fred  I,  density  inuiiitniuo4l  *i. 

5,  Coiu|mt.e  thr  rohil  liorw^jHiwiir  from tlie followiiit;  diitrt,  >i«:  SIfAii  «'»T..tii^ 
Un*  *HV  (HHUitU,  vncilMtii  *in  ttiidu'M^  Mti^ike  5  fert,  dinilteTer  50  liirliiv,  it* 

tioiiH  {M'r  tiiitiiile  WK  nilio  of  rxjMiimittu  2«  (L«fg,*^  — U<C93)  Uln*  4  *<'  mm^>« 
>.iin*  jwir  ^aii;je. 

♦i,  Sketrli  a  lorouiiitive  j^lide^viih ♦*.  Mark  iiiirtii  If  tbr«  pnitiU  lit  irhirh  tli#4 
fittK  tioiiH  ttvt'  piTformrd,  iiumiiij:  tlii'iii.  niuMtrah'  itn  iietiun  by  n tlliKnuu  ilfHB' 
tbt-  alM'Ve  iMiiiitu  :ir«'  di'Ht);riiuted« 

7*  Sketrli  ;itid  df'M  ribr  a  riiinrdori  privtt»nti»  i;»ii|£t\  a  tiM^rrtliy  iijritbnn  iciimgK. 

H,  1.)ep«rrib**  u  eonijiouud  riipne;  titiite  tlo*  iid%atiti4^e*i  and  diH»d%  anla|c«4s| 
nit;,  Hrst.  Mir  If.  I',  i-yliuder;  wioiid*  Hii'  L,  l\  cyltndir:  tbin!,  ♦«itb  t-rfftiJiB 

*J.   Ke*|iiired  tlir  diurrieti'i>i  of  botbtbe  II.  I*,  and  I*.  I*,  cyli  ipill 

-iiit%  from  tilt'  folUmiiiyc  dula,  \ix:    Iiidtcjit«'d  IL  I*.  r><M),  rn^  [OMl 

poiuuU,  b'Ugtb  of  aln»kl^  H  feM,  iiuiobiT  of  n  vnUitkiiin  pel'  liuiittfe  t^^  tmtJo0l4 
•ioii  1». 

10,  Kvtdniti  Ibr  ui*lbod  of  ronibluitljy;  in  Untlor  «Uh 4rjtiii<*nfei>4t{y»Mtl*«l  »»fti^ 
*tf  dniH iUK  ill  tbe  ibetvvvtlcAl  eikVm\v»iou *mrvt*  forMiuutifVe  Uivir«li)(tilf«t«i.    ^^ 
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■  NAVIGATION.  J 

^P  J  A  \  r  A  It  V,  187/*.—  'Hmr  altowal,  five  hoHtn.  I 

^H  |l^ijifi»lW»tiiinmrk<'«l  ikiiH  '  »in>  iniuin'tl. ]  ■ 

H]«  •  Wlmt  «|»pli<  »ti*Jii  is  iim<l<*  of  tin*  prohh  iiit*  of  ]»liinr.  panilM,  travrrfM*,  ;ii)cl  mul- 

^m  liilitiuli;  snilhiii,  in  iiii  onlinjiry  day*!*  w*»rk  oi  ilrud  rtM-kotiiu^  at  si^a  f 

Btf,   *  How  irt  tlu-  Mi'ivntofft  roujT^c*  lu'twi^i^ii  two  iioMtioii.-s  foiiiid  liy  iii^prctioii  f     How 

^bvtirt'  \h  Th<^  dislMiu't*  fiuiiiil  f 

^Kk   iVihiri'thi'  foninilii'' foe  liiHlinj^  Uir  (•n-at  (  ititi'  toiirsi'  :iiii)  iIinIuihc*  iH'twtMii  twu 

^mA.   How  \\\\\  you  «ir|i'iuiim'  fin*  :iilv  iHalolily  of  jiui-Nuiti^  Hie  (rn-al   (  hxlo  rniitf  lie- 

^■r«r(*fi  twi»  jjlact'sf 

H[fi.   *  LK'lifio  rr&aL'tioii,  di|f,  iitiil  panilliix.     Dln^liiiti*  l»y  iliiii^nitiL'*  and  iiwt*  tbe  >lgu 

^H  ttpplicuHim  of  vnvh  ti>  uii  obHinved  ultiliith*. 

VlBb  *  IfoM'  JH  rbe  imruHfix  in  ultirndi'  ftMtnd,  lUf  liorizotital  jmmllnx  tti-ibg  kiioMrtif 

■  1.  •  Oivi»  *»ne  ti)i*tl]iMl  fojitpli'ti' for  flif  ronviTMoii  of  loral  sidcrfnl  tilue  fo  locjil 
tneai]  tinii*. 

8,  Kuhr  ihi"  aKtritrioHjiriil  triaii;;ii'  fin  h  arol  /,  ^ivi'ii  f^  d^  luid  /,. 

9,  Givrn  L  uiid  W,  how  i.s  thi«  actual  Ihiu'  i»f  snnsit  and  sutiriKr  found  f  (Di?»aj)p<*iir» 
jitire  of  ill*'  Min  H  uiiprr  linib  1m'U>\v  tbr  horisioii.) 

10,  *D»^dnir  ibi^  fonuiila-  for  tindin^  iln*  latitude*  by  an  nlniudr  at  jin>  tiiiir  (9  ,  ^' 
0l«-llioi1). 

It.  What  an'  0   aiitl  ^"  hkiim  ti\»'ls  ?     ll«t\v  air  lbi*y  uiarKi il  f  urtfl  v\]^\  ? 

IV.  A  luiTHlian  altitude  of  tin*  sua  uof  bi-iitjf  j|iraiTinbb\  liow  niuy  tin'  bititudt'  be 
fcinutn»y  iiti  alliludr  out  of  lb*'  tiindiau  by.-ini«  i»»btr  iii*'11»od  iban  Ibai  |eivt>n  iu 
(1(»)T     Ik'ducetbe  foninibi\ 

III.*  Drdm't'  tbi*  t'tjuntiufi  f»f  oriuul  nltitudi'ti. 

14,*  Apply  t}ii»lo  lindingfb**  1  luiumnu'tf'ri'oiTi'cfinii:  ^iv«*  ibcdrtailH  of  tLi*  various 
itlrpfi,  Kitb  tbi'  rrasoit  llwiivfoi. 

Ifi,  Wbal  iH  ji  ( irrti"  of  n|i!al  aliitudrf  llhiNtriit*'  by  a  tijiitn%  Wbat  in  a  Mix*  of 
ptmitioti  1 

]fi.  I»iv»'  iUv  nu'lbtul  of  di'itimitiiit^  llir  iiohIHou  of  a  VfHM'l  at  ni'a  by  uu'iiiis  of  fno 
liiii*K  i»f  poHitiou.  Ihr  idisiT^atioiiH  beiu^  takiii  at  diHVrciit  Tiuk'h^  and  ibe  t^bip  not 
h#*iii)j  Htiitionary. 

17,  VVbat  itftMinincH  tlw  aii^b'  li#*(\v«'<«n  ibi'  two  lim.s  of  portion  f  What  woubt  be 
lb(^  tnt^M  fuvonibb'  rourlittoii  tliut  f  (»ubl  bi'  srbt  Ird  fo  idiluhi  ibr  ab^dutf  poi»i1b>ll  of 
a  nhip  rit  any  givm  instant  ? 

IH,  For  wbal  jMiriu»»*'f*  arr  Innarn  n^(*tul  f  How  innib  rclianff  ran  Uv  placed  upoti 
Ibf'in  f  Til  tbiMlin-et  trlgononii'tnoal  itiHbod.  wbat  rpiantitu-H  an*  rvfjuiriMi  f  How  ari' 
f  bt'yobtainift  f     Diaw  a  ftjjnn>  oxpbiiuii)^  tln»  ditlnvnt  points  of  tbi*  (rlim^le. 

lih  How  i*^  a  Mt^rratoi't*  fbait  roimtnirtiMl  T  How  avi'  tbo  rour^*.*  ami  iU«lnnn'  Im*- 
1u'««iMi  two  p4itnti4  *m  U(i  rbart  obt?rinod  ? 

W,  UfiUxrv  tlif  •'xpn'HJ*b>u  foi  lb«' «'han;2;(^  in  f  itm*  to  a  «'ban^t^  in  h,  and  ajiply  tbi>i 
tM  ti tiding  L  {VrvHt**V*<  method ). 

KXTtL\!«5  Asu  At/ncrexATK!*.  ■ 

1.  Ili*ilitt't«  the  forinitln  for  tbt*  nnnidional  iiaiiN  of  the  «^pbrroid,  havini;  ^ivfu—        ■ 

a  t'tiH  L  _     n{\ — f^)  m 

(I  —  f^ siii*^*  *    *  ~< I  —  «*8in"/.)i *  I 

2.  Hrduri'  iUv  rxpii'if'itun  fort  lie  ibangr  in  h  dm*  to  a  rbarig:r  in  d*  I 

3.  tVdu*'!*  th«*  enpn*!*?*iou  iut  X\\v  tlianp'  in  /.  dui'  to  a  rbau|^c  vu  i,  H 

7  N  A  ■ 
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4,  D<MlttL'<»  the  Ibrmnlie  fur  obtuiiiiTit^  tlm  M.>*Tronoinical  ttoAiing  ot  a  trri*-«f 
the  angle  btnrtiyj  iiioasnred  ^Wtli  a  «<>xtant, 

0.  DihIuco  tho  formuUo  of  Bo\vaitc.h*s  lirst  im?thod  for  liiiiliug  tljo  lalUtiilo  hy  I 
altitiidi'H  of  a  luavoiily  botly, 

THEORY  AND  PRACTICE  OF  NAVIGATION  AND  SURVEYING. 

A^  X  L'AL    E X A  MIN ATION . 

JrxE,  187t*» — Timv  (tUmnff^ /iir  hoHr», 

h  How  are  thv  U'vi^Ir  of  a  tlnMMlolilc'  udjusted  f    How  i»  lb<»  #xl»  *»f  r-Mllia 

cAiiwpd  if)  oi>iiirido  with  the  line  of  night  auil  to  judvi*  in  n  veriir 
"2,  In  tht*  cMiuHtruclion  nf  n  ilmrt  of  a  hiirUor,  lj*>w  i«a  siMile  t»l  Howl 

I  be  I  mil  ci  pal  ^tation.^  ploUed  ?    How  tH  the  sUore-liue  run  in  ?     Hww  »rn  tht<  MfNiiiiKf 

jdotted  ? 
:*.  (3ivc  tlic  method  of  cons^truetin;;  a  Merealor*s  chart,     [Latllniln  r>»VlofilP| 

the  apace  l*€tweeu  limiting  pamllelhi  lobe  V*  inches;  and  the  chart,  (a  inrludi«  I 

loitgltnde.]    Give  the  nietbtMl  <»f  eonHtTueting  a  iiolyeonio  chart.     [Srak*  igViriBi 

)D(dndo  *P  uf  longitnde  and  the  same  latitudes  as  ahc»ve.] 
4<  To  what  plane  are  all  uonndinj^H  ivdueed  f    How  ih  the  jiositloii  uf  Ihid  pU 

lemiined  f    What  i»  a  bench  mark  f    Who  I  in  itt*  nse  ?     How  is  II  eouuortrd  with! 

plane  of  reference*  f 

5.  In  the  ranninj;;  snrvi'V,  vvbal  i.^  the  rtnal  base  line  *     When  the  poniilon  by  ( 
gulation  d<ie3  not  eoineide  with   that  by  oliHervatirni,  bow  h  U  vortoeu*4l  t     Ex 
thta  by  a  diagram.     What  m  tUv  moHtt  aeeiirate  method  i>f  tixiiig  the  iiH{|r»  poiild 
and  tbenee  the  location  of  new  )»oinLs  as  they  eome  in  rtiyjhl  ! 

0.  Wliat  ia  the  variation  of  tin*  eoni[iaBH  f  What  is  the  deviation  f  How  airl 
named  f     How  an*  they  a]i]>lied,  iUni,  to  eom^wu-st*  e*>nrr*e(4,  sinond^  to  tnir  e«mr9C9i1 

7,  How  ih  a  deviation  lalde  formed  ?  [State  all  tlie  tnethods  yon  hntiw.  eKi*ept  ( 
of  eo-e!lieientHi,]     How  in  ii  Napler'^^  eurve  eonatrnetetl,  and  bow  i»*  il  naeil  f 

8,  What  are  the  ditlVrent  etuuses  of  the  deviation  of  the  eonipa.*^  in  an  litm 
How  is  the  deviation  tabic  eonHtnntc^d  by  the  method  of  roeffieii»nt»,  knowiii|c| 
deviation  un  the  eight  principal  points.     How  in  thin  devialion  table  eivrreriHl  pr 
eally  for  a  ebanjuje  in  the  nia^netie  latitude  ? 

9.  Whieh  two  cocftieienlH  rhan^e  witli  a  change  of  the  uiAgUiHic  Utlltaile  ?  Eipl 
bow  Hie  two  eatises  of  this  ehaiifje  have  varying  ett'oi^tn.  How  r»  a  eompaAtt  ccmt 
Mated  ! 

10.  What  U  the  heeling  error,  and  bow  i»  it  caused?  What  in  the  heeling roefflei^ 
and  how  doen  it  vary  with  a  change  of  the  maji;notie  latitude  f  .  How  in  tlic*  rltanj 
dt)Vt(ition  owing  to  the  heellnj^  error  founti  for  any  point  of  the  comptUM  f  llovl 
compa(*H  compensated  for  the  heeling  error  f 

PRACTICAL  W^ORK. 


AXKUAI.  EXAMIXATIOX. 

JCNE,  l&tS.^l'ime  allowed,  fivr  hourn. 

The  cad<?t»  reported  at  the  obBi^rMitory  at  S  a.  m.,  and  toiik  altituics  i*f  the 
tlH'HCxtant  and  the  artiticiaj  horizon  for  a  chronometer  convrtion,  at  tlH>  Hiiino 
in^  beanngi  of  the  sun  with  an  azimnib  eom[«Ks»  wbieh  bad  be**u  dcti«:c|rd  h\  m 
nei,  for  the  eonipa!<?*  error. 

Immediately  afterwanl  they  took  an  avMtrononucal  iK'aringof  the  chifniiry  of  a 
ou  the  north  dide  of  the  Severn,  the  observers  i^tanding  in  a  line  nrat  the  i>l)^»r% 
Each  ciadet  was  then  rcqnired  to  work  out  hiis  own  oh?«crvation». 
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ITEAT  AND  LIGHT. 

8.KMI-\NXUAL  KXAMTXATIOX. 

jA^SfUAnY.  1&7H,— Time  allowtd^  ftvf  hmrtt, 

Xli'^  U'li^rli  i>\'  n  tmmI  Tm*a«tn'(*<l  liy  a  bra^'^  Htaridard  yard  at.  75*^  Fab.  ia  32  incliea, 
lint  %v  ill  Uc  Uh  lonjuftli  in  milliim^triAs  wlirji  imviHiirtHl  by  a  platinnin  standar*!  metre 
inic!  t*MiHM'rjiturts  tUf  eoolHcii'iit  of  expansion  <>f  l»raH8  being  0,000018  for  1^  C,  aad 
of  pljitiniim  0J}1XM>0[*  ? 

rX'stTibc  thcs  obser\%itiou.s  mid  iiidi»  uti*  Ihf  rmiiiiutatLous  tu'cpssary  for  determin- 
t  th«  spocillc  gravity  of  a  vapor  by  Diimas*'.^  ni«^tb*Kl. 

What  will  hv  tilts  Wfight  of  five  Uirm  of  muirtt  air  at  iSil^  C,  barometer  750  miUl- 
ivogi,  where*  thff  relative  hutnidity  i«  .ir>  f  Ti^inion  of  sitturated  aqiiooud  vapor  at. 30^ 
|h  17.4  Iiiil1iiiietrc8. 

Kxpbvir^  tbo  different  methods  of  measuring  qnantitica  of  h»*ftt. 
Ten  gnnnim^i*  of  laolt^'u  tin  at  24iP  C.  ap?  tliiown  into'JO granum^j*  of  water  afJ(i^  C 
a\  rav^  the  n^niiieratniv  of  rho  water  t-o  'idP.S  C.     Spi-pjfif  lieal  of  fin  a*  ni^Ud,  .056; 
]t|Uid«  .tHVI;  nieltiri]^  point,  23,Ho  f;^     Determine  bifeut  beat  of  fin. 

What  are  the  diistinrf  t  ve  chji  niefiTisf  li's  of  the  spectra  of  solids  and  vafKii-H  f  What 
itltMi  i*3<iMtM  between  thr  railiafiu^j  and  .'^UHorfdng  powerH  of  vapnrft,  and  how  diMM 
t  i'XpUiin  the  i»re*«^nee  of  dark  Vmvs  in  fJi*'  «olar  spectrum  ? 

Det4*rniine  the  meebanieal  f*<p\iva!i*nt  of  heat  by  the  methi-wl  of  Mayer  !     How 
>  M»yer*«  reaHTinln^  piTfected  by  Joub'  ! 
State  the  theory  of  **  Con8«'?vation  of  Euergy/*  an<l  that  of  ^'Diflsipation  i>£  Kn* 

Give  the  evidenrM'  in  favor  of  eaeh, 
Deduee  the  probable  fonn  of  CanH»t*fl  fiinetion.    Show  that  0*^  of  abfloItit<3  dcnl^ 
Jie  hiwest  po88ibh?  teniperatJire. 

iK'dnee  the  exj>n's#4i«»ti  for  the  vidocity  of  ^nnd  in  air.      P  =  T  ^0  *'• 

I.  (Extm.)  Deduce  Apjohn'H  fonnnla/"  =/'  — 4>^4' 


3i»-A.RTME:N''^r  air  eis-g-lish:  sxtJi>xEa,  history,  A.i>ri> 

LAW. 


ANXtTAL   KTCAMINATIOX. 

JrxK  7,  Hfl"H. — Time  ittlonrtfd^  five  hmr$. 

|.  £3q>latn  the  diflTermiee  l»etwet*ti  a  domicihHl  fon*i|^ier  and  a  naturalizeii  foreiguifr. 
kikt  faets*  constitute  donueile  f     State  the  chief  rules*  for  determining  domicile* 

Deneribe  the  privib-^OMor  innnnnifie^  of  ainbaMH;ii]or$^  (1)  ;us  to  their  own  pnrions; 
I  UM  U*  tile  peiwniH  of  otberw;  {II)  a«  to  their  honseo;  (4)  as  to  their  general  Juriadic- 
i;  (h)  nn  to  their  rnniin}il  JnriHiliefion. 

Ill  the  ci%M*  of  an  internal  war  or  ndHdlioii^  what  two  eonrHt^  may  Im^  followed  by 
fc  government  in  itn  treatnieni  of  the  in'^nrirrntH,  and  Iniw  h  each  |ioliey  t^>  l>c*  en- 

[f  How  are  nenfniU  atbf  ted  by  the  attifinh*  of  the  government  of  the  stato  in 
iirh  the  n-volf  oecnrs,  and  what  nde**  j«;ovrrn  tb«*ir  eon«lnrtf 

State  and  ihdhn*  the  pnrurH  involved  in  the  ejini;  of  the  AlahaniOt  and  giva  a  hrla 
finty  of  the  t»4-ttb*ni«'id  of  1  be  i|nestioti, 
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5.  lJi»tlnc'c"nritrub)iii<l,  as  niidt'mtcMMl  hy  tin*  \fvst  niitlioririfH,  N\  hut  i*-*  tUTpMilil 
engaging  ia  routvalmnd  trinl*?f  What  is  pn-fniption,  iinil  liow  in  the  praitit-r  H]ip 
Give  a  i"OiJi]^nvlii'iiHivi^  .HfjitenH-iit  in  iv^aitl  t<i  tin*  c'an'>in»if  af  euomy^i*  rli8|»a>ti'lie«i. 

6.  What  in  a  Ulockath*  hy  nritit^eationf  What  a  iie/avto  hlockadef  Jti  what  tlt»rn 
ilnr  iintii'f  of  ii  IjluikaiWrouMint  f  At  the  iH'giiuiinj;^  of  a  y>UH*kiHle,  hr>Av  «r»*  nrutnl 
v»'«st3l«  lading  in  the  ent'niy'.H  ]u>rt«  uttVcteil  t  Give  the  fonr  ruh-H  of  the  tT»»iit>  of  Fihi 
of  ll?5<>j  and  di'liiie  the  |HiHititin  taken  hy  the  Fnited  Stales  in  rejtfjirfl  to  them, 

7.  Dviiiwjt*ni  poailiinhiih  Whut  in  the  Hmit  <if  phiceMithiu  whieh  thii*  right  lak« 
effect f  What  Ls  the  limit  nf  time?  What  U  the  piaetiee  of  iiuthitiB  in  TfjEfaitl  to  tib 
admiHHion  of  belligerent  ernisers  Into  ueiitrul  \M»rtsf  Of  eniisi'r«  with  their  pnJU>«if  U 
a  ]>rize  is  tjiken  in  neutfal  watern,  where  may  the  nwiier  seek  rt»*liH*iwf 

8.  War  between  the  Unitefl  State's  ami  Franee»  fn  ennnninul  of  the  L*nite«l  ^i^n 
Bteumship  Hmtfin<l,  enn*»iiig  in  the  AHantie,  ymi  ea|itnn'  thi-  Unrk  Mtirillo,  Uiiiijia 
from  Hurt'tdoiia  tt»  Bn-nt,  \\ith  ri  eargo  eoiiKjHliag  hugely  »»f  euritrahnnil  r>f  war  Twi 
m-ud  her  irtto  x'*^''*^  **"'^  ^^^^^  in  I'lmdnaTu  d  on  that  grtinnd.  She  i^as  oHgihiilh  an  Anwt^ 
ican  ve8«el,  hat  waH  <  ajdnred  early  in  the  war,  eoTHh-nmed^ainJ  sohl  to  ji  SfinniMb  Anii: 
The  original  4nvner  jnitH  in  a  ihum.     Mow  will  it  hv  deeidiNllf 

Next  day  you  full  in  with  the  Cahdonia,  an  Kngliwh  vessel,  huiiM«l  fV»r  Hrt','*!^  ^iM» 
Ht»me  eighty  men,  Freiieh  oftieers  and  HeaitU'U,  the  erew  of  a  Fii'iieh  guiihfiAi:  tl» 
eontraet  was  eom^-aleil  or  dewtroyed,  hnt  the  ve.s«el  hrt?«  mo  ear^o,  an<l  vrjis  tn  hMVt 
\tvvu  paid  hy  the  Freneh  Govennnent  j  yon  nend  her  into  port,     Remilt«&f 

Snrm  after,  tin"  Ah-rt,   an  KngliHli  A-e««W^  hoonil  from  Maltn   to   f'ortHitioiitti,  E»> 
ghind,   is  4'aptared  on  the  4th  cd*  April  hy  the  hhiekading  M4|riai1roTi  iilt'  Bimhsiui. 
%vhih*  Uying  to  enter  that  port;  the  mnstcr  nayj*  that  he  wuh  nhort  (»f  witter  and  Hi;'' 
the  eivw  inHinted  on  entering  a    Frearh   |M»rr,     It  is  !*ho\vn  that   hi*  |ia.*s^*tl  Li^t 
open  jport,  on  tin-  2il  of  Ajail,  and   negleeted  hM-nter,  and  that   he  kii«*w  II. 
wa.H  hlorkinh'd.      RennltH  f 

9.  A  fi  wdiiyn  l^trryon  eha.se  a  Freiteh  piivateiT,  atid  eaptnie  In-r  at  the  •■iitraittn*«f 
the  liarhin'  ot  Vigo,  a  Spanish  port.  What  ri'^idts  will  flow  frmn  your  nethiii!  Slr*f- 
ing  to  tia*  northward,  you  aa-et  tin'  f^dmahia,  an  Amerh  an  ve.s.s4>l,  IhmiiiiI  In  JSj 
Vnrk,  in  hallaHt,  under  a  licmse  fi-om  the  Freneh  tiovetimu-nt.  *She  htiil  ^llint 
Ifavri'  in-ftirr  th*-  war,  and  thi-re  took  on  hoard  a  eargo  of  silk  and  oil  for  Stiirki 
Thwre  nhe  rrrcived  ia*Wf<  of  the  war,  ami  Maileil  to  Cherhnarg  with  »  ruri^a  of 
Htorew.  Wliat  will  yon  ilo,  and  what  will  he  the  rewnlt  f  KnteHnij  the  Kii|«hMli  I 
nel,  you  nnM<t  a  Ih-et  of  Swedish  rnerehantmen  nmhr  e4m\oy  of  ii  SwihLihIi  niaii'4»r 
of  fon-e  Kiipcrinr  to  th(»  Martfonl :  the  nmn-(d-vvai*  thri-atens  n*8tHtaiie«'  if  m*n 
made.  Ihuijig  the  night  yon  ^m•eee<l  in  detatdiing  a  eonple  of  the  nieri'hjfnttie*n 
send  rln-tn  into  port.     What  will  he  tlie  ri-^idt  as  to  ve.s^eUand  rar^i  f 

UK   Von   are  ord*'red  lo  erninr  in  smitln-rn  uafei'n,  ;ind  on  ytmr  wiiy  yim  meet 
Veini«,  hianal  from  Mnrtiniipa'  t"  Fram'e,  with  a  eargo  of  Mtgar,  the   |»riHliir*'  «»f 
c\state  in  tht*  island.     The  nwni'i'?*  are  eitiJU'ns  of  Englamh  anil   tln^y  ehilhi  the  en 
on  thi'  ground  that  it  is  nealral  pi'op<Mly.  the  owners  of  the  estatt*  iH'ing  Kn^h^hfi 
Ki'anl1?3  f    Later  on,  yon  raptnn*  the   Diligentia,  hianal  from    Kio  ti»  Uonleanx  n 
a  eargo  of  eoH'ee,  thf  propi-rty  of. J.  A  J.  W.  Miidra/o,  of  New  fIrleaiiK  umX  Rio.    (\ 
ua?njher  of  (he  firm  iw  a  diuaii'iled  Aiaeriean,  llo'  other  a  nafi^e  Krti^fitiiin.    Th 
1!^  owned  in  RUk     Wliat  will  he  the  resnlt  an  hi  vesi*e)  ami   nir(;i»f     WlilU'  erni^tiitf' 
the  8onth  Atfantirv,  a  treaty  of  ]»eaee  nnnh*:  hnt  ihirty 'hiy^  ai^e  allowtnl  fn>lii 
date  of  raiitieation.  July  1,  tor  eaptareH  matte  in  that  part  of  the  wnrhl.     Vim  ^^pl 
tin'  Louis  t»a  tin-  lOth  of  July,  anil  Heml  her  home  fur  adjmlit  jition.    She  i*  r«*«'iiiit 
im  the  olh  of  AngnMf  hy  a  P'rt'nch  mjin-ol-war.     ReHiilt.Hf 
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nKPw^UTMKNTT  OF"  IVIOOERK-  I^A.IN'C^UAG^EB. 


ANXIML  KXAMINMTIOX. 


8PANI8H. 

8>C'fiiir»vi  <Ul>KTivS  [>iv  r,A  «*La«e  PRIMERa:  Vii*.*8trt>  vatiiilirMni  la  Acackniiijt  hu  ooiiclu- 

►,  y  1*1  pnlHca  do  viiestru  [irotV*8ioTi  va  ^  couieiiznr.     Kii  tri  c-Hfuicio  de  dc>s  afios^  dii- 

ftt»  I«»t*  tuiik'8  viKltanMH  dilVrtMites  piiJHes,  HurcaH^iH  rtinrc*«  iHvtTscis,  y  coin  bat  ireifi 

intra  iMHieiHirtiwoIeiiU'utos,  viii*f*tro  jovt'ii  cnnixon  ***•  vent  ii|;rltad(»  jwtr  opuestas  emo* 

it*i*:  li(»,v  IcKs  id«<'c»rt?s  dt»  la  nov*^diid;  uiaruina  la  faligji  moral  rpte  ta  <LiHi'ipliTia 

ligt*:  nn  dia  rl  t^'nor  quv  iunplra  la  furia  de  lo8  fleuieiitoA,  otr<>  el  etitiiMiaHtiin  ]>nr  el 

liiitfo  de  la  lieiiiiii  Hitbrr  hii  luerxii ;  y  otn»,  vn  fiii,  el  desalietito,  y  el  t61io  qiiizas  al 

viii*Hfra  rii'tn  itliicl  nirrrnida  I'li  c*l  euKeo  de  iiii  Imqiie.     YiiestroH  instnietores^  pre* 

luio  e^tfiH  riatitr:il«'s  I'OTtlmt^teH,  detM-'aii  iiniiiiurrm  cou  al^jniina^  n^liexioneB,     Fijad  en 

'MiMi  i-Hpfririi  In  iiuUle  df  vuestra  misiiin,  y  la  esteiisioa  de  etmocimieiitosqiie  In  pro- 

(ioti  }d»t-a^a:  y  vi^^tiv  doldr  iden  ok  diira  alietito  para  reniHtir  la  futi^a,  y  disipar  el 

lio.     Ln  defensa  drl  ileldl,  <lel  ccjiiuTeio,  de  vtieHtniM  eiividtuduH  histitucionefl  paliti- 

y  d**  hi  di>(riiilud  iiar  ioiial,  hoii  objetns  hum  dijfUOH  de  i'sfuerzo  para  lin  oticial  de 

fMloH  A4*iiTiiniento».     HI  eHtiiflid  de  la^i  leyeH  f]iie  |robieri)Hn  la^  corrioiiUii^  oicednicas, 

y  tyaii  la  iiiar«dia  de  In»  hunieaiief^ ;  el  de  In  indueneiu  que  eji  elloa  ejerceii  varios 

aj^'iiteii  qutiiiiecm.  y  lo;*  eiieriH»s  ee1eNte»; ;  el  inf>d(»  Av  fxjar  ]o8  eHcolIoei)  que  ])UedaTi  pre- 

^^••iifanM'  eh  lo>*  iiiares  y  rios;  el  eMtudin  de  ln«  rariuHcaeiones  ile  eertos  eutre  si  para 

•»*tiibleoer  por  ellas*  ihu'Vjih  vijih  d*'  roiiinrdrjieioii,  m  aeortar  Ia»  ya  eouoeidas  en  bene- 

fieio  del  eoniereio  y  de  la    Iniiiuiiddnd;  ento?*  \  otiii)H  objetoH  que  foniiau  el  ewtiidiu  del 

toariiio  d4d  sigin  lii.  ofivfiu  nn  /unlut  raiiqio  a  viientra  aelividad  iiiteleetnub      *^  ;  Creois 

qa<^  b><^  trnHtiiraos  atiiuiHferienH  (eMi  ribt' t'biriieiitetiieiite  uii  ofieial  dt^  la  manna  espa - 

-Mil  para  el  mariiio  eontrnriedadcH  del  nioaieuto,  y  que  mi  euidado  debe  limitars^ 

par  del  jrtdigra  dirieiido:  '*y:i  entn  pa8»'>,  basta  otro  que  veuj^a  ciiaudo^  y  eomo 

'■a  ?     X«,  61  debe  iiiterro^ar  a  b»rt  buriieaiies,  pedirles  raz(»Ji  y  eneiita  de  euatitOA 

N'Tuw  eiivuelve,  y  e«te  iuterrnt^atorio  arebi  vadu  errn  otros  de  i^iial  natiiraleza,  debe 

a*r\ irle  para  eoiujiararlos,  y  dediicir  exaetaaf  cwin  raetedrolojieaH,"   8i,  queridos  and  gas, 

TtM^strn  profe^ioM  )iroti"eti»ra  y  cietitiliea  s»  la  vez,  v»  no  sola  neeeaaria  en  tiempo  de 

f^iirrrn.  m\%\  piY»>;n'Hi  \  a  y  l»eii(5lb*a  en  tieuipo  depaz.     Cnneentrad  vnestra  ateneion  en 

*  /  ■••':i*<  de  8UH  runniH  {{\\  que  nni«  08  gUMte)  :  conviene  que  el  !*ombre  tenga  unfits  de  au 

'.  porqne  todn^  bt'^  eb'nciaH  eHtan  entr«>la?.ndii8p  y  de  est<*  modo  et^tudia  ijin  lil^lio 

inNio  h>  que  eontribnye  u  e»<*  Hn.     Ku  euanto  Jt  ln«  U'n^uajeN,  leeil  lo»  peri<MlieoHT  id  al 

"tejifnf»»  y  fraind  de  habbir  eti  tcMla«  neasionen.     I^cm  lengnajesdnn  una  idea  niuy  favo- 

i^ahli*  de  tjiiirti  liKH  ]Mtsei\  y  en  tiemjHwde  jwdij^ro  ver<?is  la  verdad  de  la  pnqwsieinn  que 

{#•*»:   **el  bondire  que  emMKi#i  doa  leni^uiges  vale  por  dos  bouibres,"     Per*?  ueabt^nios 

jue  ni*ee«itats  cb»f4C'anKn,  y  vueKtra  efniducta  diu'unte  el  aflo  o»  liaee  bien  mere- 

de  f{,     VnesHtro^  iu.**tnietores  h**  asoeiaii  al  plaeer  que  vaiM  li  nentir  y  dar,  ma* 

lana,  a  vneHtras  lanuliaN  >  audgn«;  y  al  deeiroMa  DiosJ  oflilcjM*an  saludy  bnen  suceao 

In  ciun^ni  que  w'  abi*  auti^  votiotruw. 

El  Gefif  del  Depart  a uientn.  y  b»s  iuHtruetor»\H  en  el  nuuo  de  EHpaRol. 


CADET-ENGINEERS. 


FIRST    CLASS. 

MARINE  ENCirXES* 
ANycAL  exa:iiinatiox, 

JtrXE,  l^B.—  Tinti'  (\Utn(vtf,/trv  hmtn. 

1,  If,  in  a  blnarj'  vapor-cugiuo,  the  sti^am exli  jvusts  iit  a  pn^ssiire  of  10  poaniU  |i*if  ai|4 
5acli  pi^r  gaage  througli  the  tubes  of  a  receiv^er  coiitaiuiu^  bisulphiile  of  caribou,  ' 
is  tlio  maximum  pr*>ssurc  that  can  be  obtained  in  iliv  T'crotviT  f 
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2.  Compute  thc^  efticiencica  of  a  at|iirtre  foot  of  Ihi^  rii»w  i>-8lHM»t  i^f  a  furntk*:.^,  wh 
tho  fiM'l  (considercHl  pure  larbon)  is  bnriu^d  wiTli  tf^  jincl  *24  pimuhIh  nf  siir,  tUi*  i 
being  evaporated  at  a  ti'niporutiiiv  of  250^  Fiih. 

3.  Given  boilers  of  *iOO  annarc  feet  grati*  Hiirfui**,  fmiiiing  lo  pmindi*  ri>»l  (C»  0.1^ 
H,  0.035|  Oj  0.026)  per  square  foot  jicr  boui.     Kruulifd  tbe  niuiib««r  nf  rnbk 
air  uece&sary.     Deduro  the  foraniln  (weight  of  oni'  cubic  foot  of  air  0JMJ7), 

4.  The  eMcieucy  of  the  boilerw  in  tho  last  qneHtion  bi^iu);  Tk*  pi»r  i*oiitntii,  for 
many  horse  power  vvonld  they  finiilnh  istL'aai  at  35  pounds  por  gaiigii^  HitpfH)iciii{{  i 
H,  P,  to  n^f^riiri?  2S^  pomitls  of  Htt-aui  per  hour,  tempemturc  of  frr«J*wutivr  lIlP  Fik 

5.  The  hoilors  of  fjm'stioji  3  havt*  horizoutal  tirt>tubca  lH»l'hal>J^nL• 
back  connwtion  at,  bai^e  of  j*mokt?-pipC!.    There  are  744  tubes  W  d'  Um}^ 
diameter.     There  is  supplied  3O0  cubic  feot  of  air  at  UO-  Fab.  ]»i^r  poutiil  «i  iii«L 
puto  the  hcjigbt  of  the  wmokii-pipc. 

B.  8keteb  audde>iorlbe  an  Ertcsson*»  nU'tinginc  and  draw  the  iliot>ri>iiiral  di; 
Explain  why  tlio  efflcsieucy  ilitfL-rH  from  that  of  tU<"  .st4>ain-eiigiiit%  VV|i^  b 
adapted  to  marine  purposes  ? 

7.  Supposing  Hie  cylinder  to   i>e  noii-conduetiug,  what  is  ih*s  H.  P.  fmni  fJse  j 
ing  data,  viz  :   Internal  ]*re8Hure  per  gauge  t¥)  pounibi;   vncunm,  \wt  guti^*  26  is 
bawmeter  '30  inches  ^    ent-off  ^;  dmmeter  of  c.\vliud<n>  30";    tintnhcr  i*f  cyUa 
length  of  strokes';  ix'volntions  per  nunute  HTi.     (Take  the  weight  of  nuf  rotiki^ 
of  inernnry  .5  pound/) 

8.  Dellne  isothermal  and  adiabatic  liuewH  jind  >liovv  uuder  what  eirrtiiii}fij|ijiit» | 
occur  iu  diagrams  of  energy.  Prove  that  the  niechaoical  eipiivnh?ut  i»f  hfr/al  al 
or  given  out  by  a  body  in  pa.ssiug  from  a  given  »tate  as  tti  preijsurt'  aiMi 
another  state  jw  to  pressure  and  volume,  through  a  Henc?^  of  stato.H  roprijrt4^nt<Hl  bjl 
Co-ordiuat'Cs  of  a  curve  on  a  diagiain  of  energy,  ia  r«?pri?iti?uted  by  the  am*  lurln 
between  the  given  curve  and  two  curves  of  no  transutls.'iioti  drawn  fram  itm  t 
and  iudeiiuitely  prolonged. 


U\ 


KXAMIJfATlON    PAPERS,    \677-r-t. 
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Wlxy  iA  higb-pivissitrestoAm  inoro  economical  tliaii  low-|>rt»tiHriK^  litcmtii  f  What  u 
raui^JArki^t .'  Stat^*  the  rehitive  ftdvantagej^  of  jiw-keting  thv  diftVrent  t'yliml(?r8  of 
^mpounil  c^ngtne.  Dtjlimi  HUik^rhenU'd  ateurri.  How  many  clpgrecs  of  8Up<?rhcatiug 
luces  litenni  gaa  f 

Btato  file  secoud  hvw  of  thonnodynamics ;  dedneo  the  gem^nil  cxpivasiou  for  thn 
riyiiiimic  function  of  :i  Hiilii^tjinc'e. 

UE8I(1NIN(i  MACHIKKRV. 


\KXUA1 .   K  X  A  >t  IXAT J O  >\ 

Jt'XR,  1878.— 7Vme  (tlhnml,  five  kout'Ji. 

(live  L  IL  1\  from  folio  a  hu  tljitji:   I^i.Mij^rh  of  \mH*A  oji    vvat*^r-liiu-^,  *i50  f«ct  j 
II  iiiHiUM>iiu]  j^irth,  3r>  fiK't;  lueim  of  s^iuaivs  of  siues  of  gi-eatv^t  oblh^uity,  .025  j 
of  fourth  p<»w«*rrt  of  »ineB,  .OOOiJ;  coi*ffick*ut  of  propitlHtuit,  20,000;   sjMied,   15 
»  ttf  *3<>86  fei^t. 

Give  the  diarjn?ti'r  of  cylinder  from  the  following  dat4i:  Two  rqtial  cylindew, 

t^romimund ;  indirat^t'd  horsc-powor,  1.700;  prcssixiH-,  per  gauijc,  40  |iouiiil«;  ii'volu- 

prrminutii^  1*0:  stroke  tifpiwl on,  4  f«ut;  idvaratin*,  H|p*'rrruf.  fd'tsfroke-disidace- 

I   of  pititon;    ent-otf,  siB^M^i  from  iH-jrinuing;   vniiuuoj  20  irich*'^?;   barometer*  30 

Incbeji.     NegliHit  fompre»4.Hit»Ti» 

3.  Give  diami^tiT  of  crank-*<hnft.  of  iroii^  for  a  pair  of  engine.s,  from  thr  followjnjj 
^ta;  reniwtanee  to  torwioti  only  to  be  provid<*d  for;  Diameter  of  piwlou^  fiO  iuehejii; 
■trok(%  16  inches;  prewwnre,  jier  gauge,  40  pound.'s;  factor  of  ^atV^ty,  8,  State  the  piae- 
|i*e  wjipr^jved  hy  the  Bureau  of  Steam- En '^irnvring  in  regard  to  Iro'^rh  of  ?^haft* 
journals. 

4*  (Jivo  the  diam»*ter  of  after  ciank-pin  from  llic  data  of  ipu^jition  *i;  length,  20 
irlifw;  uuitenul.  wrought  iron;  factor  of  safety,  8. 

5*  Give  diameter  of  neck  of  connecting-rod  fi-oni  the  datn  of  f|ucM»ti4>u  3;  li'iigth,  80 
igiclii*<»:  material,  wrought  iron;  factor  of  safety,  8, 

6.  Ijive  Hti^am-hip  and  leatl,  exhauat-hip  and  lead,  and  travel  of  valvr,  from  the  fol- 
twingdata:  -!»?—  4h  inches;  width  of  wteum-pi^r:,  4  inthesj  cutnit!",  30  inches  from  be- 

^nningi  steam-valve  optms  when  piston  in  ^  inch  from  eml  of  nln^ke:  exhauMt-vaho 
elu^^  when  pi.^tou  is  1*8  inclif»H  fi'om  begiruiing  of  stroke.  Scale  of  craiik-circlep 
I''  ^  1  i\Mi. 

7,  D*'*»igii  II  M»y*'r  rxpauHiou-valve  in  eoiiforiuity  to  the  following  data:  ^'  =  30 
loelieTi;  width  of  Htcain-p*»rt^  3  inrhcn;  Hteam.-lap,  1^  inches:  main  vnlvetodoHe  when 
pifttou  \H  32  inche*!  from  beginning  <jf  stroke;  cut-off  variaVde  fn^m  \  stroke  t«  p(»iut  of 
tut-oft' of  mairi  valve,  ilue  to  xXja  laj*;  greafevHt  distanto  betwi^en  centres  of  cut-off 

r^lvc  and  main  valve,  4  inches  (Ex.  =  4");  bUieks  to  be  in  contact  when  following 
Qwrthest  (x=*0).     Find,  fitast,  travel  of  cut-off  valve  in  iuchea;  ainroiid,    minimum 
bs^th  of  blockfii;  third,  wiilth  of  main  valve  between  out43r  edges  of  ports;  fourth, 
lut  of  cutting-of!*  with  tdockn  3  inches  apart,     8cale  of  erajik-cirde,  1|'^=  1  foo;. 
%S\  valvc-cireU*  full  Mze. 
6*  I  live  fKiiUHU  of  coal  couiiumad  par  hour  tu  supply  of  a  pair  of  engiu'^  of  1,700  h 
[.  r*.  n^j  airing  2fJ  ponnilM  of  steam  perl.   H.  P.     PrenHure,  per  gauge.  40  Ib?^.     Teiii- 
tire  of  feed-water  110^  Fall.     Give  also  8ijiuiro  fr»et  of  grate  surface,  of  heating 
irCace.  and  of  calorimeter,  the  boilers  lH»tng  of  tin*  vertical  water-luhe  kimL 
9.  Give  $^uare  feet  of  condensing  Hurface  and  diamt^t^'r  of  circulating  pump,  iidiu^ 
of  questions  *i  and  7.    Pump,  drmble-acting:  stroke,  48'';  temjwrature  of  it^oc- 
>  TOJ  Fah, ;  of  discliarge,  H4P  Fah. 
1(1,  (Jive  awia  of  fe.atliering-pmldlej^  nnpurcd  by  vc^*ud  in  ipici^tiou  1 :  Hlip  SiT*  per 

if       of      ir|\«'H    >«fil'i'i]   -,      t«t    Vliilk     id    >«ill     VV  !tfl*r. 
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EXAMIXATION    I'Al'KK^,    l^7-7H. 


DESIGNING  OF  MACHINERY. 

ANNrAL   KXA\UN-ATlOX. 
Ji  XK,  1878, — Time  aitowf:^^ftre  hoHr», 

1.  Prove  thai  Lli**  auguL'ir  vfloeitii\M  of  two  arinn  are  itivi-i'^oly  mh  tin*  p*T}»fnflirti 
from  tlioir  retitn-.s  of  motion  upon  the  link* 

2.  Two  iihaftH  moi't^  iiiakin]ts  an  angle  of  80^ ;  ihi-  augiiliU'  %'t*hK;ity-raf.ioof  Uiedri 
and  lol]oTvi?r  m  | ;  nHiinml,  tlie  anirli***  of  tho  iiitcb  coupj*  for  In^'el  jjfar, 

li.  Deilue  pitch  r ire k\     Given,  a  wVitx^  of  31.82  ineh<^!<  tlinnietor  nn«\  l»li*  f4irtk| 
qnirt^tl,  tho  piteh» 

4.  Two  wIkh'K  with  4'oiiiitaHt  ilircetionnl  rehiiion,  driver  to  ri'ViiU  i!  uititorntJTj 
lower  to  revfilv**  twiee  to  tho  driver'.**  oare.  and  to  reinuiu  iitre.st  hiilf  tlir  tiui**, 
device  hy  w^hieh  thi.H  enn  lie  ae<'Oinpli«lKHl,  iitid  give  the  ratio  of  tlir  rn<lH  uf  iUt*\ 
whcek. 

5,  Apply  the  seroml  wtdntitm  to  the  ftmiintion  of  the  teeth  of  whft'b*. 
li,  Prove  tliJit    iiivolnh- li-etli    preMerv4*  n   eniisfaat  vtdoeity-miio  whoii   tlu*»H«1 

between  thi^  axis  \s  varied* 

7*  Lay  down  a  eain  tli:i!  wil)  gtvi*  ;(  har  whone  line  tt\'  direetion  pu^*n'>i  lUn»uj(li  | 
axift  of  the  eain  u  nnifona  reciprtHatinj;  motion. 

8.  Two  flhaftw  at  riglii  ani^leb  lie  in  horiscoiitul  phuie-n  l^  fetd  iipart ;   iipim  iW  «H 
or  driving?  shaft  is  a  piill<*y  ;{0  inches  tn  diameter,  whieli  in  U*  Uo  vtmnr^iM  wii 
imllcy  oil  tlie  h>wer  shaft  hy  an  endless  ht^lt,  mo  that  tlir^   aiiguhir  vohuity-rntio  i 
In?  f.     Required,  the  diameter  of  the  lower  piiUey  and  the  posirioriK  iipnti  ihi*  %hM. 
both. 

9,  Determine  the  motion  ot  a  slide  when  thr  path  t»f  the  end  of  tlu*  link  f?tirrlii( 
lini'  taii^Lceni  to  tlu^  rirelf  (U.Herilied  hy  fhe  extremity  of  the  erniik-arm. 

in.  Constniet  *rr{niic4rirally  a  tiaick-rehini  motion,  such  that  the   p^^Hoil  itf  i 
shall  he  one-third  the  period  of  ml  vane*'. 

11.  Give,  the  truia  for  a  thirfy-two  day  eloi-k  titted  with  ii  neeomU*  pcn4il)ntfi,  aw 
carry  hm  ll>  eoils  on  the  windinjj:  barrel. 

12.  Detine  an  epieyelie  train.     Find  flie  veloeily-ratios  *>f  epieyelic  trulii». 

13.  The  toniiti'r-Hhiift  of  a  latlie  niakrs  Hf).4  revolntion»  per  niinnt4^«  tin*  tnmw  I 
4  pnlleyn  eaeh,  and  the  lathe  han  haek-genr.  The  ehi»np\s  are  to  b«i  by  gimtiiHHr| 
greHsion  from  4  n  volntionH  per  ndimte  npward.  hednee  the  hizps  of  tbr  piiUr3ii  I 
the  train  for  the  j;earK.  the  eonnnoa  ratio  being  l.Tii,  and  the  Hiiin  of  the  ditiitiH^i 
iuche.'^. 

14.  Hketeh  a  diiferential  pnll<\v.     State  thi*  ecmdiritm  of  eqtiilibrluiDt 

1*1.  Desij^n  a  feed  motion  for  a  drilUprens,  wneii  that  the  frod  shall   hi*  intlftimi  I 
tin  of  *ni  inch  per  revolution. 


DKl'^VKTJVlKlSrT    OF"    J^£ECH evils' ICr-? 


AKn    ^vi'i'i^IKU 


STUENtrril  r)F  MATERIALS. 

SK3tfI*AJrJflIAL   ¥:XAMlXATinX. 
Jttnmirij,  V^S. — Tlmt*  aUtmrd^  five  konrit, 

L  Show  tlnil  the  huhi  of  theinoment{«  of  inertia  of  n  nurfiieo  r«*liiilv«i|^  ui  ^i  jwi^ 
rectiiugnlar  nentnil  jixew  b  inotropie, 

A  eloswMl  hendsidierieal  vessel  fdled  with  Inpiid  is  held  with  A  point  in  iIb  I 
penunHt'f  find  its  posj^iUou  \\\\e\i  \W  *\vw\^^  tlve  v^asun**  on  the  oottc4ivii  aift^i 
wnrfacet*  i^  the  grtmtcat  poshWAe. 


KWMlNAIlnN    I'AI'lJfS,    1677-78. 


\01S 


,  |i(iriilM  h»  it  lUlhl  plaiir  uUirh  Is  \H't\wudU'\\]iH'  to  (lie  jmir  oI'iiIuth'w,  tito  slrvssos 
hf  of  iMjii.'il  int**i»Kii^ , 
If  n  hvmh\thvv\ri\\  vrssvl  wImw  ivri^riii  i>,  fl^Mojiis  iipmi  a  riniil  with  oue-thinl  of'it« 
if^  hrlow  thr  siirJiir<%  HihI  i Ih"  wri^lif  wliirlr  iinisr  tii*  fxit  into  lln»  sressi.'l  iti  imlrr  Ihiii 
'  m»iy  \U*nt  y\Uh  l\>  i»«llihil»*  111'  (!m  :ixih  It4*1i>w  tin*  ^iirffiro* 
II.    \  U'thuv  rhiMfit'iltf.nfrt'nH^  Mfntin,  ton(ffi»ef*M,  HliJf'nrnH,  ami  refiUifi^ee, 
I  h't^'iiiniii' ttir  ii%i\u  of  til*'  radii  in  tlM*  vnm^  of  n  tliirk  hollnw  eviimlcr  RiiUjcctcd 
I  |£Ut*ri  I'.vtoni.'il  tihtl  jii1viii:it  prtK^uiVH. 

4-   IVrivr  ihv  lonniiln  lor  iiioim'ui  of  fli-xiih  ol"  l^niiii*.  Jf  —       /. 

•    ff 

FiimI  III*' ;:irjif<'j*r  itfrl^ction  nf  »  Wain  nf  ifiriftirni  Kln^ii^tli  ntnl  Unsiilth  uuifurmly 

»tl#-*l  :iiti)  Hi||ip*irl*'cl  Jit  Uofli  i^iifts. 

r».  A  ht'nm  of  iniiioriji  ?^rirnjirh  u\n\  <lr)»rli  h  ti\r«l  iii  l>«jth  okIi*  iiml  luiiftmnl^'  liiailcHl : 
I  Ilti#l  tlu*  imiKiiiiiiiu  (IrlirrMoti,  )ii;i xiifiiiin  tMitiM^iit  of  H*  xiirc,  aii(l  piiints  of  cnntmry 

H.  Vintl  lh»'  linutin^  lr*ii>:i1»  i»J'u  ri**  UinjfiiJjir  onk  iMMiin,  tn  which-x  =20^  iitid  wlitwi^ 
f#»i«lil  |M  r  riiliii*  fmit  if*  5LH|  lbs,  tbr  r«**i«fmir«*  in  l■1^akitl^  iicross  Imuiij?  lO.OfW  Iha. 
||N-r  Mpuih'  iiirlt,  nud  »li*»  fnrlnr  f>f  sufi^ty  nw 

Show  thai  f«ii  «'<|unl  \  alm-s  of  tin*  limiting  t*ln'Hti/.  tin*  iVHiKtatJ*:**  of  »  cyliit«U'r.  solid 
[iir  linllow,  lo  wrfiifdiiiij:.  is  donUli'  its  r»*si.HtjitH'i'  lo  lirouUiii^  ucrnew*, 

7-    iH'rivi*  till'  fonaiiln  \'or  fln'  iirt^Nn  tliirktirHH  of  tlir  t»M'tli  of  toothnl  whoolw. 

Ill  tUv  i'a*i'  of  pillarfi  aiifl  wtnits.  find  thv  nil  jo  of  \hv  ntrrss  dtic*  tn  «lir*'ot  pn'Msiirii  1« 
1 1h4>  ailditioiinl  stH'HN  diiv*  to  lif'tidinji^, 

^»    l»«»tilii'  lh»*  Ic'riii*^  JW,  vui'i'rnt^  rorUj^  and  nfttttit/  mtttioH. 

Suii««  llir  ^<'nrr«l  priiiHfilcs  of  roiithmity  ;n»rl  ilfiivr  th**  iirjirral  tliUVn-ntial  H\nt%- 
\  lliici  of  coiitiiiinty. 

9,  Show  that  in  i*r<adv  tootioti  fln'  sum  of  flir  hi'i^lit  dn«'  tit  llir  vHocity  of  a  parti- 
I  cl**  ^iid  of  itK  rlyuaiiijr  1i«»ad  i»  ronHluuL 

Th«'  fiiui*«  of  «in]dvjii^  a  wi*jjini*nf  of  a  npUi'iv  tlinni«;li  »M|»al  siuall  orilicrs  in  iU 
Vfif«'X  nod  IniHA*  :iiv  as  ^  to 't,  (ht*  hfitM*  ^m'Jti^  liorizonljil  iii  l>o11i  raM*«i ;  cOfiiparo  lb** 
▼(iluroi-  id'  t)i»^  Hi';»iiM<tit  with  lliaf  id*  the  M|di»/n% 

10.  lh*t\m* /rtt\  /m'vnh  and  irmibiHrKt  rorfirtM,  ami  A\tn\  I  hat  tn  ii  fxrv  ciruultir  vi»rtei, 
I  lill«»  Vfdoiily  i«*  inv*'r?»»dy  nn  i\\v  iliNtaiuM'  from  Ihr  ax  in. 

Find  the  )iti*<siin*  of  u  jet  agaiiiM  n  lix»»fl  sfirfarc 

mi:th<^i>  of  least  sqiakkk. 

AXXrAt.    KXA>ll\AtU(\, 


J V SK^  \ f^f*,  —  Timr  a UoiCeft,  firr  ft t^H r», 

I.  da.v^lfy  and  difini'  the  cirois  likidy  to  oiiiir  in  oidiiiary  olidorvatiotis.     What 
|trinri|»1«*«i  ftu-in  th«'  ImMw  of  thf  hiw  <»f  tin'  piidialnliiy  of  rrrorl 

'2,  A  nninWr  *>f  roiuH  in  IohjwmI  nji;  d*«riv<'  Ihr  pMicral  expn*jwion  for  finding;  tlo* 
prnbubilify  of  tiny  part ieuhir  foinliiniition.     A  jK-rson  Iomw^s  up  two  coitw  togellioCj 
fnur  finiott;  what  in  thr  |vm1mbi1ity  that  two  tieaihi  nill  Iw  throwii  once  at  leaM  T 

.1,   hrrivi^  thv  i'«|tnitioti  <d  tho  prohatiilTly  viirvt*  jy  =  rr— ^''',  and  dct<?rmit»o  the  fon- 
•tntit  r, 

I.  ICxpiain  why  ihi-  l«n"iti  hani  HifHurtH  in  ttwd  ;  di^tlm^  mmHurr  of  preriMWM,  ptttbabh 
error,  atid  l^c'if//^^  aod  diHlinpttHb  bi^twmi  Ihr*  l«»rmH  rrror  and  reJtidaal,  A  lin*'  I* 
Tti.  j^iind  livi*  tinicji.  and  the  pndmblo  t'vror  of  tbi*  mi*an  if*  found  to  hr  0,Oii»  ft, ;  how 
nut'*\  additional  tni'n^^iin'inriitM  of  the  wimr  jit'tHMHion  ari.^  ncrrssary  in  onlrr  that  lli«*^ 
|ir*»hahlr  I'lrof  of  ib«'  niiao  nlia!!  bi*  only  0J^^  fl»? 


lUC 


KXAMIXATlnX   PAPKRJ^,    \^7-U. 


a.  Dcrlvo  tUi>  form u In  for  «lttN.*rtriiTriiiv[  liiM  probable  <«rri)rtir  »n  oinNfr^'fttiiiiUMf  ^ 
unity  hi  tbo  I'aiit  ufillrcct  ob^f^rv^atioiLi  of  iinf-H|UMl  |irecLiiou  tipon  a  sliag^U*  quauuti.  i 
uiuT  tboiH't^  tlc4liic<3  th*?  foriunU  lor  ilie  probtibli^  on*or  otlUp  jftnit^ral  m«*4Ui. 

ti.  A  rt'riuifi  lino  wuh  uMm*4ur<.Ml  by  Uiroc  dificrciit  simeyiu*:  iiartiff*.  nail  ih»'  f.ll  • 
lug   ri^uU-J    uvn*  oNhiin-d  :  U^  />tW,v»  5llU,  r»OJi),  .VllO,  5HM).  r)1*ii»;  Vurf  iMrr?    l' 
[5100,  ri2'iO,  5Htl.  TiOlU,  51<K>;  llnf  fmrt^,  r.l05,  5l(Kn  3110,  'AiKi,     Uvtvrmint*  tbi*  nUtlt»J 
*walgbU  uf  lb«'  ibn-r  int^an!)  nn<l  the  mont  ptuilialUr  b*!i^tb  of  tbo  hfi»\ 

7.  Ill  tb«'  CiMi*  of  ithb'piMitbiiit  i)b?i|i'rvntIi*iiiH,  tif  iiiioiiii:il  \v«  i*£lit,  ti]> 
UtifMif  etorivi*  tbo  roijitisilo  foriniihts,  ainl  ibnobip  tbo  mollioil  cif  thutt 
ftbbs  viibio*  of  tbi'  tpLUiitittoH  iiti^t  of  tlotonuhiiii^  tbi:  |»ri»babb*  < 

8,  A  ohroiioiiiot*'!'  k  nit^'it  ut  *»  oitIjiim  ibit**.  uml  in  louiul  to  I" 
probublo  orrur  of  i>.!i:  ton  dtiyn  aftonvanl  it  in  tijcinii  niimi  timl  U  ftMitiit  to  bef*i 
fust,  witU  t be  8a mo  prrjbubb*  mror:  dotormuio  tbe  jirolmbV  o.m»r  tif  ihn 
rate,    lliiviu^  givpu  the  ob«i*rvatii>u  tHiimttuni*,  tix-f /^=:7,  with  vroiglit  &;  #4»5 
(S,  wltb  wri;?ht  1 ;  x — ,v^='l,  with  weight  4;  tiiid  tho  vnluosaiid  tho  wrleht»«if| 

J*,  In  the  vam^  of  oontlitiomsl  objirrviitioiis  of  urioqinil   woijcbt  iijhui  «o%r 
tUicA,  dovolop  till*  mothotl  iif  ilnding  tlio  Tiiust  probabb'  vnbio*!  of  tb^  <|ii;tHti 
tbo  prob:i)»lo  oiT*»rH  of  tboKi-  v»hios, 

10.  At  tho  point  O,  (**nr  tm*iU<  nn*  iiioii«»tr*Ml :— JUA'^w*  — H»-^  r»/  iV  \  willii 
16  \  BOC^x  —  V^^  tJ5'  4'\  witli  woixht  4  ;    COD  =  ft  =^  '^J  ^OJ'  15  ♦  « itb  KrrigUt  U;  J 
=s9^14^^I^{.Vt>(r\  vritb  woi«;ht  I ;  roiintroil  the  mo.it  probtibl«  vtiliK^pfiii,^  i 


I 


^^^H^INDKX          ^^^^^^^^H 

Wbanl,ll. 

Exaniinatirtn-pap*>r»,  »«r7-7-,                ^^^^^B 

ti  of  Caiiet**Mi«lflhipmou,  Exum- 

Expeum^^,  5:f.                                                  ^^H 

for,  49. 
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THE 
lTes  naval  AaAl>l!:M\. 


\  The  riiiiifd  Stated  Nav«l  Acmi»^uiy  vviw  foundiMi  in  lr*45.  by  Hon.  G«ors<* 

crutary  of  the  Xavy,  m  the  adniitiit^tratiouot'  t*rp4iid«'iit  Jiuut^  K.  IViUu    II 
mallyapinied  October  lU,  of  that  year,  nnil«*r  the  iiaiiifof  tho  Navnl  >H?ht?ol,  mtMt 
mauder  FraukHii  Buchanan  tm  Snperiutotident.     It  waM  |dfK^«Hl  ai  Anna] 
tb«  land  acnitned  liy  Tort  Sevom,  whitdi  \vi*«  j|fiv<*u  itii  l»y  lli^  VVsif 
the  parjiosf.     Tht'  ccnirrw^  wnn  HxM  at  Jivi?  yeftn*,  of  whitdi  the  first  tind 
spent  fit  the  8e!iool,  th*^  int<'r\  ening  three*  bc»ing  pu*Mid  at  sfiA.     This 
uot  strictly  fidhorod  to,  t\w  oxtj^tuuni*^  of  th»*  *rrvic<*  luiikiug  it  nxny^iMJitv. 
ca»08,  Irt  .•.horteu  the  period  ot  »ludy.     In  Jiumnry,  \6Ai\  foiir  mouths  oA'^r  •^«'' 
i>f  thi^  Si'b(M:»i,  th«»  ^tndLMitH  lonHij^ti-d  of  *M\  Mubthipiiien,  of  the  dat**  of  ' 
preimrinjj;  fur  the  oxauiitiatton  for  prr^iuotioii;  lit  of  tht^  ^late  of  l*Ml, 
luaiii  niitU  drafted  for  service  at  seii;  and  7  Aetiiig  Midrttiipiiien,  appfumoii 
tembtjr  of  the  previoas  yean     The  Midshipmen  of  the  date  of  ItHCi  vv»fe  tba! 
gnwlimtt^d^  Euinhiiig  their  limited  courHe  in  Julyi  1B46,  and  they  were  fnWowi^te 
by  the  subsequent  dnU^a  until  the  reorganixatiou  of  the  School*  iti  I'<51. 

In  Si^ptemher,  li^49,  a  Board  wa**  apj>ointe4l  to  revit^?  the  pljinaud  r«?gulaiAi«K 
Naval  Sehool,     The  Board  wiis  composed  of  the  foll4»wing  oflieetR: 

t'ouituodore  William  B.  Sbuhriekg 

CiiiDinatider  Frauklin  Buct)utiaii« 

Coiniiiauder  Sainnel  F,  Ihirout, 

Cofiiimiuder  Cteorge  P.  I^pshur, 

Surgeon  W.  S.  W.  RuHi'henberg«^r« 

Profe6*«or  William  Chauvonet, 

Captain  Jieiiry  Brtiwerton,  U.  8»  A- 
The  plan  reporto<l  by  rh»^  Board  wan  approved,  and  went  into  operttttoti  JwlfU 
The  now  organtzation  pmvided  for  a  course  <»f  wven  year»t,  the  limt  iwi% 
at  thti  SchfK)!  and  the  three  interntediate  yean*  at  sea.     The  Hchool  w««  ^tftf«i 
the  suj^ervinton  of  the  Bun^an  of  Orilnance  and   Hyilrtigniphy.  Mtid  tft*  ttfl 
changed  U*  the  LTnited  States  Naval  Academy,     Tho  cotpa  of  profei»#or»  w«#  * 
the  course  wah  extended,  and  the  ftyitein  of  separate  dttpiU'tulfllltJ^  wUti  ci 
headjs  wan  fully  adopted      It  wa^*  ph»viil^d  that  a  Hoard  of  ViAiton 
annual  iuspectiim  of  the  Academy,  and  report  upon  itn  condition  1o  Ibe 
the  Navy,     A  .suitable  vrswl  \va4  attached  i*i  the  Acadetny  a«  a  pnu'tic«»-«liipk 
annual  pnu^tice-cruises  were  begun. 

After  the  system  hail  lu^m  m  operation  a  year  new  cltauges  worv  ptxigMUflif  tf 
recoiameHdationa  of  the  Academic  Board  on  the  «uhjc*ct  wer»s  l^fvrrvtt  l^tht 
Examiuers  of  the  year  1851,  comfKJ!M.'d  i>f  tlu'  foUowing  otBcew; 

Commodore  David  Conner, 

Captain  Samuel  L,  Jin^e^e, 

Commander  L\  K>  Stn|||ing. 

Commander  A.  Bigelow, 

Commander  l-^anklin  BuchauAii^ 

Lieutenant  Thomaa  T*  Craven. 
ThB  ohftnge  retsommvndiHl  by  the  iSaar<l  of  Ejtiimin<^cii«  soil  iilopti^  \tf  ill* 
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ml(ld1<»  uf  III**  ronrPM%  tliii**  making  tlit*  f<mr  yt^are  of  stmty  omieocativc.  The  prac- 
criihi'N  Miipplit^d  Mir  |il!iri'  of  t\w  iMnttttMt  «i*j|^9ervicL%  auti  gii%'0  bcsttcr  opportnni- 
»r  traiiiiii};,    TIum^Iihii^i^  vvi^nr  hih)  opt'nif  tftii  iti   Novomher,   iHTil,  together  with 
ler  tiii|MimntM«itU  r«H'*HiimerHhMi  liy  the   llo!i.rd«     The  »y»t«*iN  hue  continued,  witk 
;ht  tii<MririiT»tu»u8,  tit  rhf  piv^^ut  tiju»%     The  Hrst  chiisa  tn  recitivi?  thi?  henefit  of  it 
that  which  ctitoi'inl  ill  1.<>L    Six  members  of  thin  class  rttnipleted  tiie  coiir^?  in 
yc'urs,  iitul  vwre  gnMlusitt*fl  in  Jimt\  l^A  ;  the  iN>sfc  of  the  cla^a  followed  in  1H56. 
Miiy,  1B61,  ou  th*'  otithrt'ak  of  thi*  war,  the  Aciidomj  was  r^noved  to  Ne vrport, 
Tht*  thror  iipiwr  flnsww  wi-re  dt^tivchod  and  onlerrd  to  «fa,  and  the*  remaining 
ng  Midnhipjiifn  won*  qnartoi**^!  in  the  Atljintit*  IIouho  and  on  board  the  frigates 
i)TistiriitiiMi  antl  Santre,     In  !^*'ptHinbiT,  lHti5,  tlw  Arail«riiy  yvus  moved  back  to  An* 
oapoliH,  NvhtTf^  it  han)!kini'4i  ^''iiiainod. 

Whtni  th«  Bnrrau   of  Navij^ation  wttn  ♦'stahM,*li»'d,  July  5,  18t'»2,  th«>  Academy  was 
pltu'iul  under  ilij  »*fi|H*rviHion;  Maix^h  1,  |Hii7,  it  wan  plaecd  ntnlcr  the  direct  care  and 
StiperviMton  of  the  Xavy  Department^  tlje  aduiini»trative  routine  and  financial  maii*| 
uieiit  being  8till  conducted  through   the  Bureau.    Un  the  11th  ot*  March,  18*59,  all ' 
I  eonni^etioii  with  the  Utireaii  came  to  an  end. 

term  of  the  ai-adeiair  course  wan  cliang<*il  tiy  law,  March  3,  1873,  from  four  to 
The  chiing**  tiMik  eft'ect  witli  tb»^  cIjihs  which  entered  in  the  following  stun- 


1866,  a  elau»9  of  Acting  Third  Assistant  Etigineers  waa  ordtsrod  to  the  Academy 

striictloti.  The  course  em  braced  the  HuhjeetB  of  Hteam-engineering,  ircn-mami- 
tin*,  eheini^try,  and  mechanics,  and  praftlcnl  ex«rciae»  with  the  steam-engine  «nd 
I  machine-shop.  This  cbts?*  Wfis  graduated  in  Jnue^  1H08,  together  with  two  Ca- 
^t-EtinineoPH  wlio  liad  mtered  the  Aeswieiny  in  lHli7.  A  ft*  r  an  interval  of  four  yeara, 
X'toticr,  ]?^1,  a  new  i'1«K8  kT  Cadi't'EngiiierrH  wjw  admitted^  This  class  followed 
ro  yearn' course,  Hoincwbjir  uuire  extendrd  (ban  that  of  the  class  of  1H68,  and  was 
liiated  in  1K73.  In  IKTti  and  1873,  new  claH«fet»  were  admitted^  the  first  of  which 
;  the  Academy  in  1^74  ami  the  second  in  1^575,  By  an  act  «»f  Congress  approved 
fFcbrmiry  '-^l.  l'*74»  th<*  eonri^e  of  iiistrnction  for  Cai  let -Engineers  was  made  four  years 
^mstead  of  two;  and  the  new  provis^ion  was  lirst  applied  to  the  claaa  entering  the 
l^cademy  in  #ie  year  1874*    Tbi«  olaa«  waa  graduated  in  June,  1678. 
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1, 

187K.' 
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2, 

187W, 

-CommandtT  Franklin  BncUanan. 
-Commander  (Jeorge  P.  Upshur. 
-Commander  Cornelius  K.  ^tribling. 
-Cmninander  LtiuiH  M.  GuhUborongh, 
-Captain  Ge*jrge  S.  Blake. 
-Rear-Admiral  David  D.  Porter. 
-Commodore  John  L.  Woruleu. 
-Rear-Admiral  C  U.  P.  Rodgeiii. 
-Commoilore  Foxhall  A.  Parker. 
-Kear-Admiral  George  D.  Balch. 


ACADEMIC    CALENDAR 


BOARD    OF    VISITORS,   JUNE.   1^7l», 

Commmiare  T.  H.  STEVENS,  U.S.  N.»  Pre$idttnK 

Hon,  M.  J.  DllWiAM,  DanviUe,  Ky.,  FiwPnifid«HU 

Clikf-Engint^cr  J,  W»  KING,  U.  8.  N, 

General  JAMES  GRANT  WILSON,  N*^w  York  City* 

G<JUoriU  ELI  H.  MUKUAV,  LoiiiRville,  Ky. 

Colonel  WILLLVM  GODDAHD,  Pn»viilcDctv  IL  L 

Captain  JOHN  M.  BROOKE.  L«xiiigtoti,  Va, 

Hon.  H.  B.  ANTllONV,  FrovidLnii't\  R.  L 

Han.  J.R.  McF'HEKSON,  Jertfoy  City,  N.  J. 

Hon.  W.  R.  MYERS,  Andrrson,  Ind. 

Rev.  EBENEZER  BUSHNELL,  Fremont^  Ohio. 
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Jitn.         31,— End  «»f  liri^t  ti-nii  ,.....* 

Jane     I-IO.— Anunril  exjimnmtiou ..*. 

Jane         10. — End  of  a cad«mjc  year,  187^-80  . ..._.,.,,. 
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dt>t-MidHliij)nioii *.«^«.*. 

Got,  1.— B^i^iHning  of  tir^t  U^rni,  l^^-iCMl....  •. —  ... 
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CADET-MIDSHIPMEN,    FOURTH    CLAfta 

CADET-MIDSHIPMKN. 

Fourth  cla9» — 61  memheru. 


Ht»t«. 


Mtmttiiioft 


Agee.  AlfMI  PelhAin 

Alc»xand«r,  Robert  Colder     ,. . .. 

BAlthin,  Harry  Uamttton, .. ..... 

Bamarcl.  Johii  Uidl  ,.......«>.^ii*rik&A. .....««••.. .J 

Belfard,  SaimielElinoTB...,,,«iL,..* ,..«,. •.«,.•.... 

Bowmiiii^  Wmiam  £s«klel .«*^».«.,.«.. 

Bniidy,  Cjrua  Towumad 

Carpenter,  Jauim  FrAnkliH  .«...  ««.*m •...««  ...«.■ 

CMsMf ,  Bdwiu^  Roolifort *« 

Clui]>in,  Fred«Ticlt  L[iicobi..*«....i».4k«.«..^*«^..,.< 

dilrltt,  Fraalc  Beginald ....{ 

Cooper,  JanKMi  JaekftonGiguillUil^. 

DalrympW,  Eltou  We«ley...... ,^.*„,. ...... J 

Dov»l«,  Arthur ^-.. ..,...,*.. .1 

Fnuiei,  Robert  Tbonua 

G«orgi»,  Hurry     . 

QlgntUuits  TbnniiiA  Hi^ywcKid 

Gmy.  WiUi*^  Tbooflortt 

Or»ejie,  Hftmuel  l>aoiv,  jr ..,. 

Hc^pp,  ChArluA  Frederick ..- 

Jfttikftua.  John  Alexander ....,._ 

JackMiD^  John  Briuckerliolf 

JaatrrmHki,  Lvon  Uenry  ......  .......••...•..•.... 

Kolth,  AIWOD  SbeTTOAD 

Siffi'r  E()mijii4  Bniirtnioa  

l^edbi'tUif.  WjliUrri  HamilUin 

Legni'^s  Aloxjuider  Brown  .•..4.*«..«^.*.. 

L*«iiiiuii,  Miehftnl  Bdwmrd  ...................  ...... 

I^rch.  Robert  Lee,... 

Lorenakiold,  Arllnjftoni  Lee 

lIcCoolc.  John  AnAun ......<.... 

MeCri^r>,  Wirt ... 

llclntln*,  AluniM)  EvAOJi  .. 

MrK*Nui.  Joeltth  SloiU • 

M«in^th,  Willifiiu  Alon«o.. 

Mitrhcll  Churlpi*  U^-mn... 

Mitchf-IL  Sidtify  Zolllmffer ! 

Ho rri A,  John  Knot    ^.,  ..,„.. 

0'L«iry,  Timothy  ^t#'|dn'Ti  .,. 

P&rkttr,  Fi)xh»ll  .Vlci£»ji4m' , 

IVflev.  Hi»rU»ro 

pL'ttir    flurry  CoThln 

PhlJbUi.  F^inlik  IJriiry 

riutikvft,  ChurlPA  Pi^ahall ..-, 

B4UikUi,  Hjirry. ..,..•..,...... 

BeynolftA,  L'hmrW  Robert*.. 

Bicketli!,WinUm  Wallace 

Sftllshury,  8inith ..: 

fitnith.  TbomM  Burhnnan  ........^. ' 
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Ge«rjfi« ^^iAl^^      U 

North  CaroliiM Umf    1^  1<t«      U 

Rhodr  Lilmul    ..  JiUMU^un      II 

UlAmuri .,   ..  Ja 

Florid*.......* Sipcn 

Hew  Jersey.. ,.  8tH-tt» 

Lontalaaa difiLSl 

Maaaachuauiis  .......  Sept,  ZS» 

Penntylvanl*. Jtuie  |1, 

Texae ,  ...-....,  Btpc.21, 

Soatb  CanalioA Mar.  9i^ 

WiH<yitu»ln    , . . . .  Sept.  tt 

Ohio ..  nrwL.n, 

Texaa  ,  SvpCS, 

New  York ,  Sept.Sl 

PeniiiiylTaitia    Jufte  11. 

Maeaachiiaetia........  8epttt.]lR9 

OWo  ae^B^um 

Geortfiii  ..  8tp|.tii«:f 

Georgia  8eyt.tS,t«T» 

Alabauiu  ..  8«pU7ktgS9 

Indiana Bp^I^  UTS 

Maa«a£bnaetU   ......  Sept.  &.  lf» 

Iowa      ... a»^.SS.lJp» 

Idaho  TerriUnr  Sept  a  1«99 

Indiana    .............  fttpt  St.  li>S> 

Maryhmd Jao*fl,lf>* 

Dtatrk^  of  Colimibbk..  Appt.  le  ^ '-« 

Kao«ia JiwvS: 

Arlcoiui  IVnlleiiy Jwi*r 

VtrgEliiia ..^.  d*V^Sl 

JT^w  York.....  '^t.SiK^-r. 
.k^•0M»alk  ....  in*ft1iBi 
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"ADET  MIDSHIPMRi^, 

CADET-MIDSHIPMEN. 
Fourth  eloMa — 61  msmherg — Continued. 
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SUt«. 


ttwtfd  Bvofctt  OeorgU.. 

ps  Clyin«r  ........... . . .,,.,.!  PennsylTanlA . 

ftrrj^e  Vra«biDfftoD *-    WlBoonAin 

Edwiird, ,..,. New  York.,.. 

*.*-.. 1  WiBconafn 

!..«....... I  IjDtlLauft. 

letVivimi j  nilnoi* ... 

Iwin  Bttbbilt  ,,....» - Oregon    ....... 

LLouiiiMiUet ,..)  New  York.... 

luijwu Joiiepli OLio,* 

ifm,  ThomvM  AUnA T^&neaM^  . . . . 

)»b«rtnjnTiii..,* VltgJiil* 


D*tecif 
admiaaloti. 


Sept.  17,  W$ 
Sept.  22, 167B 
Sept.  22, 1870 
Sept.  22, 1879 
Sept  22, 1870 
Sept  22, 187& 
Junell.  I87D 
Sept.  28.  387B 
Sept  22, 1870 
Sept  22, 1870 
June  It  1^9 
Sept3a,ie78 
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CADET-ENGINEERS — RELATIVE   STANDING. 
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CADET-ENGINEERS — RELATIVE    8TANBIN0. 


27^ 


Third  eln9$—1i9  fMmber9, 


Name. 


Arlrtick*^.  Wfllt4>r  Rolmrtu 

ChotnlKir^,  WiUiwm  H«nry  — 

Cl4trk<^,  A I  tbur  Htmry ^ 

Colwy.  Fr«Mierick  Eti  ward  .    ■ 

Cuiuuit.  Fnmk  Honry . , . ' 

Creigli  ton,  Willi  Am  Hdxuy  FauI 

Dny.WmisBuniioT-... .-J 

y*<rgiiMoii,  GiKjrgi'i  Robert 

Fltti,  Jamot  Henry | 

Gate  wood,  Robert  Woodl&nd  -J 

Oladi«t*>ni\  Daniel  E>erurtrest ... 

i rmnttitfV,  Ot  U»  Ch arks J 

Hti  w  llionio,  Hi»rry  I^»roy  .  -  -  - ! 

iligiritiA,  Kobert  Bamnrd . , 

Hu  wUud.  Cbjirle«  li^nry - . 

LiMiuorfl.  Jcthn  C»l\in - -. 

Li*upold,  H&rry  Girard- 

Millcf.  Ft*t«r 

Pencllvttm,  Joseph  H«nry - 

Pt^vtmr,  He^b«^^t  Franker 

Qnin1>y,  Isaac  Henry 

Homiuf'll,  Charlm  Eilvrard 

S  h(K<k .  T  hr^TOiM  A  lexander  Whnrtoa  I 

Siniption,  H«nry  Lakin  , , 

Taylor.  Edward  Keoyon 

Theiit,  Emil ^ 

Willl«.  Ckn?»ce  Oalhoim 

I '  Wliicbell.  Ward  Philo 

liToucbiSftdaaori • 


^TiumMl  baek  from  the  Mwrnid  oUw. 
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CADET-EN(*1NEEBS RELATIVE   8  rAKDIHO, 


Kaliie. 


C  ADET'ENG  OTEBSa 
Fourth  tilaw — ^26  i 


SUUs 


DilU^  of 

itXllutlllMlt 


I, 


AUitrk li ,  \T  ilJ j II  lu  Sltjepor .....  N *•  w  J crtcy .  *- , .  «•*•• . 

Amilstrad,  Sumiml  WilaoD  .«... Yirg'IniA    ............. 

Bum***,  C'h*rU'H  Bilwln .••,»-♦*  KewJrrtej   ..,, 

B*mt*-r,  waiiAin  Jowf|ili *...-.-«  Ohio - ..... 

CiMtIW«1'H,   WlllljfclU  ^i^%n  ...,i»  ..•*••  IMfljWftti*     ...--...-,    . 

iNimib^  Wtltlunt  Fr«lini«    •••.  Kliodr*  Tnliititl    . .        .    . 

DuthIU  MiiHuii,  jf ...,. .*.-,-**  MnrvkTHl  * 

DywiD.  t'bmh**  WitMB .— -.  iVnnnyWHriM    . . 

BMto»,  ChutlrH  rUUlip*  , Wiw^oiiniii 

BllMigcr,  •TiilJiit .  -  Marylund 

ElUwtt,  Jcihu  Murrl^  Mi^ryUutl 

Field,  Hiw-Ty  AahUy  Virjstinia    - 

01111b,  Hnrry  Aluxjiiiilfr   ,.  PutiniiylvutilH   .*. 

GlMiMook.  EiiMtiwM' .Stmuichu      .  MarylAml 

Gtoha,  i'timlwi  Jm-oli  .........*.,-,  IMAj-yliitiil , 

liftltU'iMi,  A1«\AiHlur  S«'itinttu  .......  Prun^ylvaiiU   . .     .  - 

IIoflH'ri,  WUlbfn  Cn:iinw«Il Pi^tnniylritnia 

L*^!mui(?M,  WiHimii  liitDtor riitiiiay IrtiiilA   .,-..,, 

IJlUchuli'*,  iti'^iriro  Wftsliilii>;ton      -^  IVrii>nyiir»Dift   ..  

PiJmttr.  J HUK^ft  Va\  wrifcrel  , * .   - . ,  Kurtli  ( /Hi-ullim , 

FRttJAoij.  Th<riiii«if>  riitunm    - Mi^ryUntl     ......_.. 

R^n,  rJiiUp  .Ti»u<|)li    ................  Ki'w  Vurk    ... . 

W^twt^^r,  Chrt rk'a  Fninklfti   ...  ......  I'Minty t vi«uiA  , . 

WoodniJL  C'UiirleM  Ed witTtl . . ,  - . ,  PiMini»ylvRi)itt  , . , 

ZtnooU.  GcMorgo  Fii^dmlek  ...,,.     ...  PtMiiuiy Imnid  , 
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(!AlfKT-MIll»llirNXJI. 

FlmtcloM   '. «i 

8«ooiid  dlMt .  - ...„.................^..  ?»i 

T1itnleLii«. Ui 

Foiirtb  rlAAn         .........  <|  I 

(  ADEI'BKaiXXKUfl. 

I^ir«teltt«a .................  Ul 

8««Qlifl  rl«a«  ....•.^••..r*..»,.«.^..*  ^..» «»*.  ?Ti 

TMwleU«  .... , 

Founb  riiiM  .  .  —  3$  I 

ToUl    

f^tuilnnU  from  iH«  Bruitirn  t»f  JitpNti  nn*  n^ntiviMl  for  luftttuclluti  UQ<liir  ti  ri'«i»Iiaimk  uf  Cbtl 
Uottftc  of  R<>i»re«4^ntlltlVfl«  of  the  ruit«<l  i^tiitf^  ii[i|»rov«>d  ,1  uly  27,  UttH. 


UliSIGNATIONS  AND  DISMISSALS. 

Xmr.mh*r  I,   1878,  to  yav^mhtr  l,  1S79. 


RKSIGNATION'S. 

Jinfi^l-Kfi^Himr  IL  tl.   iJim^-un , , Feb,    7,  W9 

5aHi^t-MiaHliii»iniin  J.   F.  Will .Mar.  1£>.  1879 

iil*M-MiaHhipmaii  W.   F,  Bj^Kock Mar. 'iO,  1879 

Baot-Miasliipmaii  K.  W.  Forn^st .Mar.  20,  1879 

iilf't-Mid.shiptiuirn  T.  B,  Fmiikljii -,.•.,.•.•-. , -• •- Mar.  21^  1H79 

JjMlct-MnlHUipiiifUi   P.  Keimett April  24,  1879 

5a<U'T-MitlHhipiiian  J-  Taylor. May   14,  1879 

5iMU't-Mid>*lupiiian  A.  8,  CcmjIco. ,„.,,., May   14,1379 

i«*l»t-Eji;;im'tT  H.  \\  Prevejir ,  .„,  ......Oct.  tM,  1879 

DROPPKti. 

34Ml*'t  MiLhhipiimu  R.  li,  Gurl*«y July  24,  1&J9 

E?a4li^t-Mitblnpmnii  J.  B.  Bailey ..,-., ..-, Aug.  20,  1879 

Jmlrt-Miilahiptium  P.  B.  Cooke , , - Aug.  8*),  1^9 

teiMlet-Micl^liipnian  L.  Lmisee • ,*-.Aug.  20,  1^9 

ijiwU^t-MidsUipniim  E,  B,  WiihwhT  ,,.. »*....«Aii)(;.  20,  1879 

f?jiilet-Midsjhipiiiaii  H.  \V.  Fnstflr - Aug.  20,  1879 

wlct-Midrtbipman  J,  P.  Port-er .,^*,  ...,Aug.  20,  1879 

Met-MifUiipmaii  C.  T.  Pliytliian ,. -  - . . .  Aug.  20,  1879 

feftilet-Midsliipmau  J.  L.  Wickes Aug. 'iO,  lt§79 

ia4U'f-Kit|4;iat.^er  F.  M.   Lillebridgcs - - •, ...An^.  20,  1879 

'  kde.t-EiiKtue«?r  C.  A.   Miller Aug.  20,  1879 

Kl<?t- Engineer  H.  R.  M^vCreary  .-, , Aug.  20,  1879 

rlct-Euginei^r  A.  Nichols .Aug.  20,  1879 
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ANNUAL  RIFLE-MATCH 

BKlWfiEN   MKM  UKH9  QV  THIS   CLA»«  Olf  1^9. 


Target  showing  soore  of  H.  L.  8t«r»livanr, 


TEBM8  OF  THK  MikTXJH. 

Targe t|  that  adopl^od  by  Iho  National  Eiile 

A^aooiattoa  of  1875. 
Distatice,  4C>0  yards. 
Rjtlo,  R©miti|^toa  Navy. 


Foaition,  that  of  male  irmlaliwrijfiif^ 
NimiWr  of  fihotfl,  7. 
Pus^inile  scor^f  1*5. 


t                                      Name. 

I. 

2. 

5 
3 
S 

3 

3. 

4« 

Su 

^'■i 

H.  L.  Bturdivant .........^ 

6 
5 
5 

5 

3 

L.  M.  Garrett 

E.  E.  Havdeu...... 

J.  L.  Purcell 

<      S^ 

H.  a  Chase 

>■ 

__3 

f 

Total ...*. 

1 

.... 

...,...J 

Average  scare  of  cIms  . 


^        SUMMER  ORLUSE, 

■ 

^^^^         OFITCEKS  AND  CAUET-.MU>SHIPMEN                ^^^| 

^^V                                                     AiTACiiED  TO  rar. 

^H 

■UNITED  STATES  PRACTICE-SHIP  COiNSTELLATION     ■ 

^B  Commiiudt^r  F.  V.  McNAIR^  Commanding. 

^H 

^M  LieiitoiittDt  M.  R.  8.  MACKENZIE,  J*J,reouHre  Officer. 

^^^^^M 

Lit^Titeuaut  8.  W.  VERY,  Xuviqator, 

^^^^^M 

lAenieuAnx  D.  UELEHANTY,  natch-Officer. 

^^^^^M 

Lieurk-uant  W,  J.  BARM:TTE.  Infitructm'  in  yaviffatUtn. 

^^^^^M 

Li«iitfiiaiif  R.  T.  JA8r"EH,   Uittvlf'(fffi*m\ 

^^^^^M 

Lieutenant  8.  *\  PAINE,   litih^h-ffffivir. 

^^^^^M 

Master  8.  A,  STATNTON,   Watch-Offiitfr. 

^^^^^M 

Master  C.  W.   BAKTLKTT,  nntrh-Offic^. 

^^^^^M 

Pa V master,  A.  8.  KENNV. 

^^^^^M 

Cl/aplaiu,  R,ITi:i)SUN, 

^^^^^M 

8iir|^ioii,  M.  L.  KI'TII. 

^^^^^M 

Pa$H«'il  As8iHtant8iir>(erni  K.  (X  WHITIN(J, 

^^^^^M 

PaymAat.T^8  Clerk,  JAME8  McUKEGOK. 

^^^^^M 

Clerk  10  CoDmmudant  of  Cadeta,  C.  M.  McLEOD. 

H 

"                   -                                                               CADET-MIDeniPMEN. 

■ 

First  rlats  (62). 

^H 

1 

Ickennan,  A.  A.          Dickson^  J,  M,              Howze,  A.  R, 

Rohrbacker,  J.  H.           ^H 

Alg^r,  P.  R.                  Dilhrian,  G.  L.             Hautoon,  F.  A. 
,     Ashniore,  H.  B,             Drake,  J.  C.                 Lieper,  E.  F. 
Bc^ttle,  Joseph               lJrei*Hl,  IE  O.                Lofiy,  J.  F. 

Safford.  W.  £.                 ^H 

Scott,  a  H.           ^^H 

Sims,  W.  8.               ^^^M 

"    BtAnumU  O.  U.  P.       Dumuii,  L.                   Maxwell^  W.J. 

Simpeon,  £.               ^^^H 

Swift,  F.               ^^H 

BrfriKMioii.  J.  B.            Enier8+>n»  W.  IE           May«M%  A.  N. 

Bo\vdaii,  F.  W.            Evrt%  M.  K.                  Mf*r»ca«»  8, 

Truxtun,  W.              ^^^H 

Bminard,  R  B,             FttleUrowne,  H.  L.     Mutr.  W.  C*  P. 

Van  Duzer,  L.  fl,        ^^^H 

BnrJ>'y.  Edward         Finley,  H.  Xf.               Na«li,  E,  W* 

Wall,  F.  H.                      ^M 

Brnwii,  J.  S.                  French,  CK  K.                Niblack,  A*  P. 

Waiters,  J.  S.                  ^H 

Biit'hiiuaii,  W.  W.       GorKaa,  M*  C.               Norton/L.  S. 

West,  Q.  £.                       ^H 

Bullitt.  H.  H.               Gray,  J.                        Pftrkp,  T.  A. 

WilklDflOQ,  £.                          ^B 

CsibaiiiKf*,  C.                  Hiieseler,  F.  J»             Phf^Ips,  H. 

Wotfer»berger,  W.  H,       ^M 

Cl»rk,  L.  J.                   Hlwkt^ll,  P.  D,             Ponndatciue,  H.  C. 

WortbiDgton,  T,                ^H 

Cranirr,  A.                    Hill,  C.  H.                   Riehardflou,  W.  O. 

^^M 

JhP'Vieyj  T,  G,                 Hf^iirigdo,  P.  W.         Rodman,  H. 

_^| 

Secotid  ola9t  (tt), 

^H 

Bontil*,  T,  L,                 GreHliain,  W.  A.            McKee,  L.  T. 

Perry,  0.                    ^^^H 

Kn<^nye,  Y.                   Haasoii,  A,  R. 

1 
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8UMMKK    CRUISE,    IK79, 


Thhtt  ihiif  (riS). 


Andfrsoiu  E.  A. 
AnioJd,  J.  T. 
Aflbby.  8. 
Burnuril,  J.  \L 
IkJl,  E.  N. 
Beniiotl.  L.  ft, 
Blako,  R   B. 
BUudin.J.  .K 
Couwjiv^,  .f.  J. 
Dottt,  8.  H. 
Doylt\  J.  G. 
Dudloy.  C   ,1. 
Dunfiiiiu  \\\  B. 


Field.  K.  M. 

Konlrn  H. 
Gnimbi,  W.  J. 
G\vv»u  L.  a 
lljiydou.  T.  w: 
HiiWiird,  \V,  L, 
HoiHt,  H,  A. 
Hubburd.  N.  M, 
H  »kr.  W.  F. 
.TMyiR\  S,  h. 

J  oil  U34  till  I,    M. 


Keiikid.  !i.  H. 
Ivfut,  U.  E. 
Kiy,  A.  L. 
Lutnkhi,  J.  A. 
L<»dotiimi,  h\  F*  Fi. 
Martin.  C* 

Mt'Niit  t.  F.  A. 
M«'VVliorU'r.  A,  <t, 
Millar.  J.  H. 
MoniH,  W.  E. 

Norton,  D.  D, 


Pttine,  W.  I. 

Pniii'p,  T.  C 

8tiirthi%  i.  W. 
Su'ble,  P.  H. 
8ut{ihea,  L  V. 

\v  If.  I 


Thfi'<»ii*»tfHsiriuu -iiuU*i|  from  AtnniiioliH  Jum»  IH^  iiud  in'rivrd  lu  H.utiuU«l 
June  ^to;  from  tb«'iM*«'  on  Imt  jHnrtici^-rriilHf*,  toncdiiiiic  at  Halifax,  Moiini  PtMll 
Hjvrlior,  Port  hind,  Mc,  Ulr  of  Slioulw,  Kyi*  Ht'ach,  HonUrn,  Nnir  B«^fatrf,  T 
Biiy,  ItriNfol,  jujd  Ninpnrt.  R,  I,,  mid  j*iiil*^d  fmiii  th«iuM'  AtifritMt  ^  fnr  Awt^af^ 
aiirlioroil  nrt  ill*'  Viiv;il  Arm  It'll)  v    VnmiHt  2\K  Ir^'^K 


irNlTEI)  STATi:s  1M!A(  TH  K  HTKAMEU  MAYFLOH^ 


LiVutf'JiftJirroiiihiuiiiUn'  \V,  M.  Fid^<T^  Vnmmautlinu, 

LifiiteiiiMit  L.  V,  Lo^ari,  Exa^uHre  (fj^trr, 

FftMHed  Ati^iiHtunt  Eu^iu^er  L\  H.  Manoiitg. 

Aj»»i«tfii»t  Erij^iipcr  A*  W  Zaiie. 

Cadi't~Fn^itiOi'i'»  H.  <\  Hryan  atid  i\  A,  Can%  Ai^t^i^tfimi  Imwimciorm, 

AsKbtMiil  Snr^iMiii  E.  H.  MftrnlidU'r. 


AMi'rdi*M%  W.  H. 
Dnrniid,  W.  F. 
Hull,  H. 

UaM^soti,  W.  F.  t\ 
HojBrau,  T.J. 


Saninlv,  W,  -^ 
Siiittli,  A.  E. 
Strthl,  A,  W, 

WwmI,  J.  L. 


Kiiijf.  C»  A. 
Kiiikrtid,T.  W. 
Muijoiiig,  C  E. 
Miithi'Wrt,  r.  H. 


W.M,d*,   AT• 


UNITED  STATES  PKACTICEHTKAMBB  STANDWft 


Lieiitonauf-Cummaiider  l\  W.  Dickin**,  Commanding, 

Lieiitfiirtiit  J,  W,  Miliar.  Kyectttirr  Officer. 

Panrtoil  A>*8tstJint  Kn^nijeor  R.  W.  Milliijau. 

Cfidet-ETiffiin>**rH  \\\  M.  MiFiirlinid  and  J*  F,  B»kBr,  .i«#Mteifir  /Mfmolar*. 

Ashiafaiit  l'uy">»k-^t<T  M.  t\  McDonald. 

Asaistant  SuVgfon  JanM-s  E.  rjiinLii**r. 


CADKT-KNOlNKKIt^,    TUIRD   CUkJB»* 


Addirks,  W.  H. 
ChainbiTH,  W.  H. 
ClarkH.  A.  II. 
Calrv.  E  E. 
Con  tint,  F.  IL 
Crei^lihou  W.  IL 
Fer^iwoti,  G,  K, 


FiHs^  J.  R. 
U;itrwuod,  R»  W, 
Giikdstoiii%  D.  D. 
ttrtantio*r,  O.  C. 
Hauvtlioni*-,  H.  J-. 
Hi^'^'^iiiH,  U.  IL 
Howlaiid,  C.  H. 


Ltn>iiard«  J.  C. 
Leopold,  II.  G, 
Millrr.  P. 
Pi-jid1etoQ,  J,  H^ 
Pruvear,  H,  P. 
Qiiiubv,  J.  H. 
Komniell.  C\  K. 


WJ 


Till' pnuik'o-Htrainrrs  MnvtlowiT  and  Htaiidmli  •ifommMl  fN»m  lb* 
Juiji-  13;  (oui'b^Hl  at  NorfoVk,  Vii. ;  Xt'W  Cjii*tli»  ;i    '  ^  : 

Philiidi  lidiin,  Prt. ;  iVrth  Ainboy,  N.  J.;  Ctdtl  S]m 
Londitit«  Couiu*,  Kt^Vf  lit-dfot^l,  Msvn».;  HrUtol  and 


'-■til,  > 
Xfirml 


L 


at  Nftvy-Ysirtl,  \Va»\uuij^Um,  M\'i^t\t\iOTviA%i\\\«i'^\i.^'fc\  K<^tiA«\u^  Atigti«t  WK  ti 


TABt.E    OF    COEFFICIKNTS. 
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bh  of  aot'ffifitffttn  to  be  ttpptivd  to  thf  Jiiml  m'vnttfm  in  rack  hninch  tit  ftreparing  tht!  intrit- 

ntltg. 

CADET  MIUSHIPMEJT. 


l^t>nrtiQi>t]t 


ililp 

nahip {    BWi^btifliltiig 

Kttva)  Tiietien 


Ori1uanr«>  InatTuctiuiui  iind  lofiintrj 
TfM!ticM   .^-. .-*...:...» 

Ordnimei^  and  Armor  . 
Al|^c''bra  and  Grt^jmetry 
Trigononiftry 
Auiihfi{;)«l  tit'oiuftry 
Doi^erlptiri*  tfeoin^trv 
MMriiieKii^hies 
Grnorftl  AHtrfinoiiiy  . 
T  licoret  U^fi)  y a  vi  j^a tli>  i 
Pmetiia,!  XaviKation  . 
Surveyini;,  Coiu|)aiM  iKjTiAtifMit 
P]»y*ieA  tind  Chcinwtry 

UKhtund  tttjftt 

El4?otTiHly  --- 

UcU  d  n  i  c  «  iind  Appliei!  f    MwJvanlca  (Uid  Applied  Mathemftttci  . . 
(    XovbI  Arrhitiicfurtf 
/    Eit^lish  and  Hijitorv* 

I    Compoidticiu ,,, 

Publk'Lftw 

I  LfuigtiAj^t  Kreucb 

wing..... DiTiwinc  .....   ..  ... 

limum  fur oftcb  ytmrt  eiiduDf roof  tslecitlves.. ........... .. 78  I    15t 

action  for  MKtli  d^tnorft «»..,. ».*•,... LOM     .OOT 


AtidUanutiry  — 

I'Engijioeritig    .....  . 

itnnioiii  y,  NATigatiuo,  and 
LSttry<?ymg 

f  •ion  And  ObtitnlALry  .... 


3y  X 


*Elt4i^Yt, 
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TABLE    OF    COEFFICIENTS. 


Table  of  eoeffld,mU  to  be.applied  to  tlu  final  averugti  in  mck  braneh  ia  prtpmnmf  ly  ^ 


CABETJOfGIKKBBS. 


CuHftdrid* 


Sut^«»ct 


SeuDJUimhlp -... ShipbRildhiK  -,.*.....,. 


I 


HAihetuttUcA 


Bngiueeiing 


8tirT«jiii|f  ..., ,.*., 


fliyilca  Aad  ChemLitry 


MocbBnloA  nod  Applied 
MttUi«nLKtlc4 


I  '  Tri^iDinou}(r«t  ry  

I    Aniilvlinil  Oi'ometry 

i  I  I>tt<w^Hiili  vi^  Gm>metfj  ...... 

(I  M«*<-liMitiiruJ  DrtiwLti£  ....... 
Kabrlijitluu  of  Mttfbitit^ry  — 

i  Miirinc  EQ^tn«* 

GencTal  A«trti»oii»j' -  

Phr»»H'n»nilCbi'm!Btrf  .-.**.. 
LtRht  ttJHl  Htmi  ..— .'  .*..—...... 

ElwtrhUy  .., 

FJi>«kalMeMiire]ii«nU  .-.«.,« 

MtM^himica  and  Applied  MjiUi«ti>*iio«.. 

McclianlcA  ....... —  ,. *. 

Naval  ArrhilectuTD  and  th«  Mr|bo^ 

of  Lea«t  Squares •*... 

Ekctivt*  coun«  iu  Xaral  Arcbiloplvcik 
Englisti  and  Hittorjr  .  . ... 


Smgllih  Stodfea,  History,  f  I  „, 
J^y^^  I     History  and  KhetiJiifl 

IComiMtMitini) 
Public  Uivr 
Hotteni  LaasnAgoa  ,........» I  Fraich  ......  . 

MaiimcuQ  for  oack  yoar.  eKcliudTis  uf  eli»otirtsB 
BaduetSoQ  Ibr  isAch  demeiii  ....... ^.^^ 


MKHIT-KOLLS  FOR  1878-79. 


Mfitlr-TollH,  made  out  ycMirly  foreoch  i'liii*8,  siu»\v  tlie  jirotlincncy  of  »!jp  Cadet*  in  each 

urich  of  ?>hn1y.     Tlii»  inirnhf^rs  |j[ivou  in  th<*  jirtn^Mliug  tabk*,  sJiowini^  tht*  reltttivo 
ij^ht  of  iht'  iWiTvrvni   brimcln\s.  ure  iimMl  jim  corl^riotits ;  tli<'  linal  mark  in  each 

aneh  (on  a  sM'siIeuf-l)  l>rni|^  nniltiplit  <1  by  the  nninbcr  asMignecl  to  tJijit  limucU,    The 
I  of  thf  ym>iln('U,  nftt^r  niakiit^  lieilnntioni*  for  coiMluut,  is  the  tinul  mark  of  the 

Mltit  for  \h**  yrar. 

Im'  ra*M'  of  C'aclc'tfl  wlio  tako  an  olt*ctive  c^nirw  in  any  branch^  the  llnal  mark  in 
'that  bruTU'h  in  <lft<  rjFiin<Ml  by  ji1/{in;;T  to  tin?  tinal  nuirk  received  in  the  reqiiir**cl  course 
oueHfth  of  tbf  amount  by  wliiili  the  finitl  mark  in  the  L^lt'cti^c  course  *5xe«»f.«(ls  2»50. 

lu  thf  ^nuhiatln^  morit-roll,  t\w  tiiml  uuirk  for  the  cotirsc  a»  rletermincd  by  thesu 
of  the  fonr  yf*arly  marks, 

**Cadi^ts  who  attain  8r»  per  cent,  of  tbt*  mnltipli*  in  any  year  shall  be  diatiugui»h6 
by  a  star  affix*^d  to  tJieir  names  on  the*  nHTit-rolls/'^ Regulations  U.  S,  Naval  Acad- 
emy, ^  loO,) 

Cadet**  \vbo84^  nauii'ti  arp  marked  tbns  (t)  \vcro  found  dcticient,  but  wt^re  allowed  to 
eoniinne  iu  their  c1a.s«ii^t4  on  <'omliti<m  of  ]>aH8ing  at  a  n^-exaniinalion^ 

Tbtifw  marked  tlnis  (t)  were  tound  defieient,  and  turned  hack,  to  recommence  the 
nf  fidi»  M  oj   thtir  n-f^peetive  cla^sej*, 

Tho-^ti  uuirked  tbiiH  (^)  were  found  deficient,  and  recouuneuded  Xa)  be  dropped. 

a  denotes  abjure  fmrn  examination. 
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MERIT    ROLLS^    JUNE,    1H7». 


■o|ttS»ii3H  V^^ 


'91991  mm 


CFj^naa.iSSY' 


!»  »  flu  xi  tr- 1— 1--  r- 1- 1-  K  r-  c- 1'  (^  1^  r.-  r-  r- 1-  t-  t''  r-  r-  c»  t»  s-  t-«»»^e»H 


•*pnin*iv 


'^mjfiiidiA.iix 


§'  ti|  irf  «  d  '^i  ^  ijt  ®  jC  j  5»  »  X  a  rl  g  -^  ?J  {^  3i  ^  V  -  -   - 
^  ^  ^  S  «>  9  S  S  S  «3I  !q  S  *e  i(?  n  iC  o  >i3  «a  iS  ^  •>' 

o  «d  -ji  frj  id  ■»  tJ  »  «^  fj  X  :t  -*  iSi  *'  »ri  ai  t  '-'  **  »^  — •  *—  -       ? 


?i  as  cj  'rs  3^  cs  OS  —  di  X  o  «  35  :^  ^  d  fr-'  ^i  s*  rl  es  xs  ^  '^  st  : 


OD 


'q^cpj^ 


^^t^,^3r.5?.5iJi 


-^9mm£p 


'»,>t|*iir^  X^AVji 


'dptfliniiiairag 


*;fiaia  JO  ja|}jf> 


i  ;  :  } 

:  r  :  } 

I      i      •  i 

;  i  i  j 

►  »  » * 

#  t  I  • 


^1 


•  q 


:t^ 


i  ^ "~  S  ~  ' 


-(r^r5'*»oct-n30flie^iMr:^*a«c*aB^*-^ 


S2^;siia3^f*s^^^t«l 


n:KlT    Kr>L1.8,    JUNl-%    1679. 


J  *5  IS-  ■«  «  irs    ^    • 


^%% 
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1 

f 
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II 


MERIT-ROLLS,  JUNE,  ir^^, 

9  IP-*-*©— ^•♦•F«r*---. 


«      t-      >&      ^      3P='*^£^i. 

;i    9    «5    3    i:>csS^. 


4^  U  ^  ss^^^'g'if^s*^':!  ^S5^^ 


1 

s 

1 

1 

i 

III  gig-                           1 

MWJ< 


;s  ^  gSM2?^.^-' 


Li^i.n-^'-rr-^tra 


•^         q)iuci|  Jfjj  a|«SJaja*ay  | 


•;;)upaoQ 


P       ,       «     fri     M     Sl     ?1  tl  M  ?l  ti 


89     I 


I 

I 

I 


-ipnnKls  I 


•AWI 


s  ;3  i  ;t  ss2?isss§sgs^2S555L'nis? 


•%9&ri  pair  ^qS^ 


I 


8       1       9     «     »    ^     O  O  selects  ^  3C  —  1«.  ^ -^^  ri«' -^saa  —  SW3  9<4 


jj  t^      Oi     t^      IC      »'  kfl'  ^  '^  7l  ?J  ;I  '^  id  «Q  99  1^  «  M  ^  ^    - 

W  Jm    s»   W   ct    PI  CI  ri  ^t  r»  ri  ti  c»  c^  e*  **  «*«  «-♦  ?5  ?j  cj  r 

n 


*U0|!)«9|iL«^ 


1^    S    S    Ig    2|52S^2^^^.:..<.^. 


'S9ii!Stia  scniv]^ 


S 

_m 


O     OD     'X     » 


'oauinipjo 


■5     »      3D  qp  o  ^  a  3  *-»  »  O  CI  «  «   *  :^ 

»"    rs    cj    ts    » t~  X  ;i  ^^  o  '^  X-  ^  4A  r-  o  -♦  — 


^  t  ^  ^  ^^  :  :'* 

Pi  fl4   ri  d  f4fl4   '   '    ! 


'II0p|.9CLq8O00  t«iLV|{ 


*(^i{BiivnnKis 


I 


-4  c^    H    ri    «    cl«  CJ  ri  ricJ —i  ■*  ^  ?i  r:  ri  .-i  ^  »^  ^  . 


t  :  i 


•  fl . 

I      M       .      ®   {Ij     -s  ^  ^   S   5^j-^   ^ 


I 


=1 


.—  -^  C' 


rt  p?  ^  M  K4ii:5 


^       *       *        •        •  F^  »w  ■»  ^  »- .^  1-4 -^  •■  .-*  «|  p^  54  J 


h 


^F 

MERIT-RQLL.S,  .lUNE,  1879.         ^^^^^          S9^| 

B««s  4£i  „-  2  ^  5  ,rt  3;  5 

^^^^^^^H 

^^^^^^^H 

^^M 

^^^H 

^^^^^^H 

^ii:--: 

ii! ' 

mmn 

1 

tei?^t5?^^ — 
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MERIT-ROLLS,    JUNE,    l^». 


-fndVjuafy 


'laapun^ 


ipBa4^ 


3  o  »  ca^&5i6*-»-t-»-P>fiC^fc-»-t-#^«=^t^dfc^ ^31 


y  2  se  ?:iSS5^S^^2115^gj2S;S35Sltj 

•4  *4    3    *^-4?4^*499S*^^^9c4«4^<p«^*J^-J-Ji 


^0||iMiiIaii>9  i{»([9aa  I    ^ 


ssis2,3a.^ifsss5222§ssi^   *  - 
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ADMISSION  OF  CANDIDATES  INTO  THE.  NAVAL  ACADEMY 
AS  CADET-MIDSHIPMEN. 


NOMINATION. 

be  miraher  of  Ciiflet-Mulsliipmeii  allowed  at  tbf  At^adfTiiy  ia  one  for  <* very  M«?m- 
DeU'giite  of  the  II^mim-  of  Kejire^^Dtativefl ;  ime  for  tUt^  Distriet  of  roliim!>i»i; 
app4>iiiti':d  lit  large.     Aecording  t«o  tli«?  act  of  Coii^reRs  Approved  June  17, 
I**  There  sliall  not  he  at  any  time  more  in  said  Academy  appointed  at  large  than 
As  it  will  take  some  time  before  the  niiuilMT  now  at  the  Acndeiny  cao  be  rednecd 
,  there  will  be  no  uppoiiilmeni  at  large  for  at  leRst  two  years  t<i  come. 
The  nomiualion  of  candidate?^  for  admiHsiou  from  the  DiHtricfc  of  Columbia  and 
'  18  made  by  the  l*r»'Hident.     The  uomiuatiou  of  a  eandidate  frojn  any  Conji^res- 
listrict  orTerril(»ry  is  made  on  the  reeoitiniendatioii  of  the  Member  or  Delep^tito 
"actual  residents  of  hia  district  or  Territory. 
L  Each  year,  a»  aoou  after  the  5th  of  March  as  possible,  Members  and  Delegates 
!  notified  in  writing  of  vaeaiirie^  that  may  exist  in  their  districtJi,     If  Miieh  Mem- 
'  Delegatt^s  neglect  to  recoinineinl  candiilatert  by  the  \»t  of  July  in  that  year,  the 
iry  of  the  Navy  is  required  by  law  U*  fill  the  vacaucH-aexistiug  in  districts  act ii - 
j>r<i»eiited  in  Coiigresn^     They  will  be  fdled  by  ap]iointmentj*  from  the  ili strict** 
Ich  the  vaeaiH'icB  exist, 

^Tlie  nomination  of  candtdates  is  made  auiiiially  between  the  5th  of  March  and 

of  Jnly.     Candidates  who  are  nominatetl  in  time  to  enable  them  to  reaeh  the 

\iy  on  the  llth  of  June  will  receive  fiermission  to  present  themselves  at  that  time 

ISrtperintendent  of  the  Naval  Academy,  for  examination  as  to  their  qnaUlicationa 

iiM^iou.     Tliose  who  are  nominated  prior  to  Jnly  1,  hut  not  in  time  to  attend  the 

^xaminatioij,  will  he  examined  on  the  22d  of  BeptemlHT  followinjj  ;  iiud  should 

adidate  fail  to  report^  or  be  found  physirally  or  mexitally  disqnalifi<"d  foradnii»- 

I  June,  the  Member  or  Delegate  from  whose  distriet  be  was  nominated  will  be 

i«<l  t4>  recomnieud  another  fandidate,  who  shall  be  esiautiiied  on  the  ±2d  of  .S**p- 

b©r  folhiwing.     Wlnti  any  of  the  dates  aK»igiied  for  examinations  fall  on  Honday, 

lamination  will  lake  place  ou  the  following  Monday, 

,  aonnd  body  and  heuUhy  eonstitntiou,  g<M»d  mental  abilities,  a  natural  aptitude 
Idy  and  habit*  of  application,  persistent  eflurt*  an  ol»edlf'nt  and  orderly  dtsposi- 
ad  eorreet  moral  prineipleji  ami  deportment,  are  so  neeesiiary  to  *<ueee.s8  in  pur- 
-the  course  at  the  Aeadeiny,  that  ])ersouM  eonscious  of  any  thdicieuey  in  these 
rta  ai^  e^irniw^tly  re«  ommeuded  not  to  subject  themselves  or  their  friends  to  th© 
fieatiou  and  disapiMiintmetit  conserpieut  upon  failure,  by  accepting  nomiuationa 
Iteoiptiiig  tA)  enter  a  service  for  which  they  are  not  fitted. 

KXAMINATKrX. 

!£acli  candidate  for  appointment  as  Cadet-Midahiptnan  muflt   prenent    to  tbo 
nic  Boanl  iwitisfactory  tCH^imonialsof  good  moral  character,  and  must  certify  on 

to  his  pn^cise  age,  whieh  must  b**  over  fioirleen  and  lesfi  than  eighteen  years  at 
ae  of  the  examination.    No  candidate  will  bo  examined  whose  age  doea  not  fall 
1  the  preacrihed  limit*. 
Candidates  roust  be  physically  sound,  well  formed,  and  of  To\i\w\  eoT\«\V\v\WQTi% 
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thoy  will  be  ro^ulred  to  pass  a  satisfoctor}'  exaininatioa  before  a  medical  lioMtl  t 
potH'd  of  tlic  Htirgeoti  of  the  Naval  Academy  and  two  other  medical  officers  to  be 
»>fuat<'d  by  tli*^  St'crfitary  of  the  Navy. 

Vlll.  Any  one  of  the  following  conditions  will  be  sufDcinit  to  cause  the  rcjectU^ 
a  candidate; : 

Ft*»5blt^  I  tJTi.'^titiitioTip  iiibt^rited  or  acquired  f 

Orefttly-retardad  d«v«lopmi?iit ;  ^^ 

Perm flnently-iTii paired  general  health  ;  ^M 

Decided  ea«5hexia,  diathe^iiSf  or  predi8po8itiou ;  ^* 

All  chronic  didejides  or  resultH  of  injuries  that  would  penimnentljr  impjiir  vflUim 
vist: 

Weak  or  disordered  intellect ; 

t'ntaneon«  and  conininnicahle  dixease^;  ^M 

Unnaturiil  curvature  of  spine,  torticollis,  or  other  defbrmity ;  ^| 

Fprniaiii'ut  in*'rtit'ieni'y  of  eithpr  of  the  extroniitios  or  articnlatioita  trtnn  tmj  cfl 

EpilepBV  or  other  ctnivnlsions  within  five  years  ; 

Impaired  vision^  or  i'hronic  diaease  of  the  organs  of  vision ; 

Great  hiirdnt^ss  of  hearing  or  chrouir  disease  of  the  ears; 

Chronir-  nanal  catarrh^  oKu^na,  polypi,  or  gn?ttt  enhirgement  of  the  tAitiii |i» ; 

Iinpedirneut  of  spinach  to  siich  an  extnnt  a»  to  itupair  uffiriency  ia  tlm 
of  duty ; 

C!hronic  diacaaess  of  heart  or  lung«,  or  decided  indications  of  liaUiUly  U> 
p 1 1  Imon ary  atiec  ti ons ; 

Hernia  or  retention  of  test-es  in  inguinal  cavity; 

Sareoeele,  hydrocele,  stricture,  tirtiiihi,  or  luemorrhoida; 

Large  VHrico8«»  veirm  of  lower  limbs,  scrotnni,  or  cord  ; 

<'liTonic  ulcers. 

Attention  will  nlso  be  paid  to  the  stature  of  the  candidate;  and  iio  iin*» 
ntider  size  for  htis  age  will  be  received  into  the  Academy.  In  ca*ie  of  iloubt  aliottftj 
physical  rou<Iifion  of  tbe  candidate,  any  marked  deviation  fnuii  the  ni«aal  aUui^I 
height  will  add  materially  to  the  eonsidoraiion  for  rejection.  Five  fert  wlliSi 
niiniinuTii  height  for  the  candidate. 

The  bonrd  will  exercise  a  proper  discr^^tion  in  the  application  of  the  m^tiora  caa 
tions  to  ejieh  caa*\  rejecting  no  candidate  who  i»  likely  to  he  efficient  in  t)iii«  iMtrrl 
and  admitting  no  one  who  ia  likely  to  prove  physically  iti»tliciettf  ^*-'  -'tiilMi 
rejected  by  the  board  will  be  allowed  a  re-exaniinatiou,  \ 

iX.  The  <'andf dates  miint  fnim  a  satisffU'tury  examination  before  thr^  A-  lartnir  M 
in  reading,  writiiig,  Hfielling,  arithmetic,  geography,  and  KngliMi  gramtiiar. 

X.  All  ^be  examinations,  except  in  reailingT,  will  be  wTitten.     i'ao.V  « twi  i 

helow  the  standard   will  receive  a  second  and  tfual  examinntinu  iii  ii.wn( 

which  they  fail.     Deficiency  in  any  one  of  the  aubjects  at  th^  ei>cond  exjttntiji^tiiifi « 
he  sulficieiit  to  insure  rejection. 

XT.  '*  {'auflidafea  rejected  nt  micb  examinations  shall  not  have  the  7irivi1ir|^  ofl 
other  examinatio»n  for  a*Sniiasi«Mi  to  the  same  claws  unless  reeomnif/nded  by  the  IM 
of  Exaraincr8.'Mi2««^  ^'«*m  $  1^115.) 

GKNKKAL  I'llAnAiTER    OV  THE    QUKBTIONS. 

Xll.  Arithmf.  nc. — XuUtfmn  and  u  it  mention. — The  candidate  la  reiiniriMi  toesM 
in  tigures  atiy  whole  nuiaber,  decimal,  i»r  mixHl  nuudier ;  to  wiito  In  wordii  any  m 
nnmlwr;  and  to  explain  the  Human  and  Arabic  isystenis  of  tiotaliott,.  ^ 

iMnominaie  tn^mbirs. — The  tables  of  money,  weights,  and  nieuaniTa  in  oomnuw  ■ 
inchHliug  English  nione^' ;  a<lrlition«  subtract i<m*  mult tplicatieu,  and  fiiiriakio  **f^ 
nominate  niiadjers;  the  relation  existitig  between  the  troy  and  avoirtltipolft  p«i 
number  of  cubic  inches  in  a  gallon;  reduction  of  ditfereucca  of  l<iD|ptiiiic  t»  ik 
etiuivalents  in  timej  and  vice  versa, 

I'YacfiotuL, — The  caDdidate  must  be  familiar  with  all  the  jiroceasoii  of  coniiaua  9 
decimal  friwtioiia,  aKdia  exv^e^Afeik  V>  \>^  v*\s\»\»  ^vv«  clearly  tlie  re«6<»tts  ft;>rfa«b|' 
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cesses,  and  to  be  familiar  with  the  contracted  methods  of  mnltiplication  and  division 
l^ven  in  the  ordinary  text-books  on  nrithmctic. 

Properties  of  numbers. — Test  of  divisibility  of  nnnibers  by  2,  3, 5, 8, 9, 11,  25,  125,  &c.  ; 
the  resolntion  c»f  composite  nuuilters  into  iiriine  factors ;  the  method  of  determining 
whether  any  number  is  prime  or  composite,  and  of  finding  the  greatest  common  divi- 
sor and  the  least  common  multiple  of  large  as  well  as  of  small  numbers. 

Batio  and  proportion. — Definitions  and  explanations  of  the  natnre  of  ratio  and  pro- 
portion ;  difTercnt  methods  of  writing  a  proportion ;  solution  of  problems  in  simple  and 
compound  proportion. 

Percentage^  interest,  and  discount, — Examples  usually  given  under  these  heads  in 
arithmetics. 

Mensuration. — ^The  measurement  of  rectangular  surfaces  and  volumes. 

Evolution. — The  extraction  of  square  and  cube  roots. 

Analysis. — Miscellaneous  xiroblems  usually  classed  under  this  head,  similar  to  those 
found  in  school  arithmetics.  It  is  essential  that  the  candidate  shall  he  thoroughly 
proficient  in  all  branches  of  arithmetic ;  unusual  excellenoe  in  this  will  be  allowed  to 
count  in  his  favor  in  case  of  a  slight  deficiency  in  other  subjects. 

Should  persons  intending  to  present  themselves  as  candidates  acquire  a  knowledge 
of  algebra,  it  will  be  found  to  be  of  material  assistance  in  the  course  of  study  pursued 
at  the  Academy,  although  uot  required  for  admission. 

When  practicable,  should  the  candidate  so  prefer,  algebraic  solutions  of  problems 
nuty  lie  snlmtituted  for  arithmetical  solutions. 

Geckjrapiiy.— Candidates  will  be  questioned  on  the  grand  divisions  of  the  land  and 
water ;  the  character  of  coast-lines ;  the  direction  and  position  of  mountain-chains  and 
the  locality  of  important  peaks ;  the  position  and  course  of  rivers,  their  tributaries,  and 
the  bodies  of  water  into  which  they  empty ;  the  position  of  important  seas,  bays, 
fpfMl&y  and  arms  of  the  sea ;  the  political  divisions  of  the  laud,  their  ]>osition,  bound- 
aries, and  capital  cities ;  the  position  and  direction  of  great  peninsulas,  and  the  sit- 
natioD  of  important  and  prominent  capes ;  straits,  sounds,  channels,  and  the  most 
important  canals ;  great  lakes,  and  inland  seas ;  position  and  political  connection  of 
important  islands  and  colonial  possessions;  locality  of  cities  of  historical,  political,  or 
commercial  importance  (attention  is  specially  called  to  the  rivers  and  bodies  of  water 
on  which  cities  are  situated)  ;  the  course  of  a  vessel  in  making  a  voyage  between  well- 
known  sea-ports.  • 

Grammar. — Candidates  will  be  examined  in  the  whole  of  English  grammar  as  treated 
in  the  common-school  text-books,  embracing  the  following  subjects :  The  divisions  of 
letters  and  the  use  of  capitals ;  the  parts  of  speech  ;  the  classification  of  nouns,  and 
the  distinctions  of  person,  gender,  and  number ;  under  number,  the  rule^  for  the  forma- 
tion of  the  plural,  nouns  irregular  and  defective  in  number,  the  plural  of  proper  names ; 
under  case,  the  different  uses  of  the  three  cases,  the  rules  for  inflection,  the  changes  in 
ending  to  denote  case ;  the  difference  between  the  definite  and  indefinite  article,  and 
the  use  of  a  or  an  ;  the  classification  of  adjectices ;  the  explanation  of  the  different 
degrees  of  comparison ;  tlu^  rules  for  comparing  adjectives;  irregular  and  defective  com- 
parison; numerals  and  their  classification  :  the  doable  classification  of  pronouns,  first, 
into  substantives  and  adjectives ;  secondly,  into  personals,  relatives,  &c. ;  peculiarities 
in  the  use  of  personal  pronouns,  as  the  diff'ereuce  between  my  and  mine,  between  thou 
and  you,  and  the  various  uses  of  (7;  compound  jiersoual  pronouns;  the  double  office 
of  relatives,  and  the  different  classes  of  objects  fo  which  each  of  them  is  applied  ;  com- 
pound relative  pronouns;  interrogative  pronouns:  a(\jective  pronouns,  or  pronominal 
a^j^ctives,  and  their  classification;  the  classilication  and  conjugation  of  verbs;  the 
leUitions  between  transitive  and  intninsitive  verbs;  the  principal  parts  of  regular, 
irregular,  and  defective  verbs;  the  uses  and  infiection  of  auxiliaries ;  the  essential  pecu- 
liarities in  the  use  of  voice,  mood,  tense,  number,  and  person ;  tense-endings  and  per- 
sonal emlings;  impersonal  verbs;  the  clasHifieation,  formation,  and  coniijariscui  of 
Mdrerbs;  conjunctive  adverbs;  the  use  of  prepoHitions,  interjections,  and  conjunctions, 
With  the  classification  of  the  latter. 


52  EXAMINATION   OF   CANDIDATES. 

The  rules  for  tlie  construction  and  arrangement  of  words  and  sentenceB,  given  under 
syntax. 

Parsingj  according  to  the  following  model ;  giving  in  the  case  of  each  word  the  ex- 
planation of  its  grammatical  relation  to  the  other  words  in  the  sentence. 

Noun :  Class,  gender,  number,  person,  case. 

Article:  Definite  or  indefinite ;  qualified  noun. 

Adjective:  Class,  compared  or  not  compared ;  comparison,  if  admitting  it ;  degree  of 
comparison ;  qualified  noun. 

Personal  pronoun :  Person,  gender,  number,  case. 

Belative  pronoun :  Person,  gender,  number,  case,  antecedent. 

Interrogative  pronoun :  Gender,  mmiber,  case. 

Adjective  pronoun  (or  pronominal  adjective):  Class;  qualified  word. 

Ferh:  Class,  form,  principal  parts,  tense,  mood,  voice,  person,  number,  subject. 

Adverb:  Class,  derivation  and  comparison,  if  derived  and  compared ;  qualified  woid. 

PrepositUm :  Words  betwtsen  which  the  relation  is  shown  by  the  preposition. 

Interjection :  The  kind  of  emot  ion  expre-ssed. 

Conjunction :  Class ;  words  or  sentences  connected. 

Reading. — Candidates  will  be  examined  in  reading  aloud  English  prose. 

Writing  and  spelling. — Candidates  will  be  required  to  write  a  short  original  letter, 
and  an  exercise  in  dictation,  and  to  spell  twenty-four  words  in  common  nse. 

An  examination  in  English  branches  containing  eight  or  more  mistakes  in  spellis; 
will  not  be  considered  satisfuctory,  and  will  be  sufiicient  of  itself  to  cause  the  rejection 
of  the  candidate. 

ADMISSION. 

XIII.  Candidates  who  pans  the  physical  and  mental  examinations  will  receive  ap- 
pointments as  Cadet-Midshipmen,  and  become  inmates  of  the  Academy.  Each  csdel 
will  be  required  to  sign  articles  by  which  he  binds  himself  to  serve  in  the  United  States 
Navy  eight  years  (including  his  time  of  probation  at  the  Naval  Academy),  unim 
sooner  discharged.  The  i)ay  of  a  Catlet-Midshipman  is  $500  a  year,  commencing  at  the 
date  of  his  admission. 

XIV.  Cadets,  imnu'diatcly  {ifter  tlioir  admission,  will  supply  themselves  with  tli** 
following  articles,  viz : 

One  parade-suit ^'^7  Tic-  |  Que  straw  mattress |l  fi 

One  undr«'88-suit 20  95     One  hair  pillow SI 

One  working-suit 2  41     One  pair  blankets 3-7 

Oneovercoat 23:^0     Two  bedspreads tMv 

One  rubber  coat 4  54     six  sheets 3  t* 

Omi  parade-cap 4  10     Four  pillow-cases 1  iH 

One  undress-cap 1  <«  i  *  One  tooth-brush 23 

*  Two  pairs  high  shot's 11  50     *  One  hair-brush Ti 

*"  Eight  white  shirts 1104     *  One  whisk 17 

*  Two  night-shirts 2  10     •  One  coarse  comb 10 

*  Four  under-shirts 2  24  !  ♦Onefineconib 39 

Twelve  linen  collars 168     One  mug 10 

*  Eight  paii-s  socks 2  00     •Onecakesoap Ht 

*  Four  pairs  drawei-s    2  12     One  soap-dish \*) 

^  Six  handkerchiefs 1  (i2     One  requisition-book ;>. 

*Eighttowels 2  00  ,  One  laundry-book 91 

Two  pairs  drill-gloves 1  16     One  pass-lK>ok »J 

Two  pairs  Lishsthn'ad  «rlov<\s 50     One  stencil  and  ink ;  1  brush 41 

*  One  pair  susjienders 38     *  One  thr(>a(l-aud-needle  case .t3 

Oneneck-tie 50     One  rug 1  X> 

Two  clothes-bags 50     One  wash-basin  and  pitcher.......  1  30 

One  hair  mattress 6  75     One  looking-glass 85 


EXAMINATION    OF    CANDIDATES, 


One  water*pail |0  65 

One  filop^bucket .- ,.. 67 


One  broom  ..., .....,-     $0  27 


Total 1152  47 


lie  arttrle*  marked  *,  iioi  Heing  required  To  conform  to  a  dtandard  pattern,  may  be 
aght  by  the  cjifb^t  fr<f*io  liurnep  but  all  otbor  articles  must  confonu  to  the  regalatioQM^ 
[  must,  tlierefortr,  bo  «ii|iplie4  by  the  f^tureket'iier, 

Saoh  Crtdtit-MHl.Hhipimiu  iiiiii*t»  on  ntliiurtsiou,  di*p<M4it  with  the  payiiiiwttfr  the  rtitjii 

for  xvUich  h<Pi  will  b»^  cn^dited  on  the  bookn  c»f  that  urtlcin%  to  Iw  PXiM»iuUid,  by 

ption  of  thi^  HniK^riDtendentt  iu  the  ptir«ha*i«  of  tf^xt^hD«kM  aud  other  authorised 

']«s  besides  those  euuuieriitcMl  iti  the  [ireeediuj^j  article 

11  the  dt^tioaitri  f«^r  clothing  and  thtM*ntrtkUc«^lepo«itof  twenty  dollars  must  be  made 

ifore  a  cfunlidat^^  ean  be  reeeired  into  Iht*  Aeaileniy. 


rf2o. 


SUMMARY  OF   KXPKNSeS. 

j^posit  for  clothing - |lf^2  47 

dtforbooki).  Ac 20  IXl 

Total  deposit  required...... ... «.... - 182  47 

iThe  value  of  elothiiig  brought  fi'oin  hmue  is  to  be  dediieted  firoin  this  aiiioiint. 

Ea<*h  ^lldt^t'MuishiptIllln,  oiiemrmfft  after  uiimhmitH,  will  be  ereditrd  witli  the  amount 
fills  aeinal  expf^nses  in  traveling  from  Ui«  lionie  to  the  Aeadenty. 
CV.  A  Cadet- Midshipman  who  voluntarily  re.si^n^  his  appointment  within  a  year  of 
'  time  of  his  admission  to  the  Academy  will  be  required  to  refund  the  aniouut  pmid 
for  traveling  expetJHe«. 

'    ,  R.  W.  THOMPSON, 

Scctttarif  of  ihv  Xarg. 


EXAMINATION   OF   CANDIDATES   FOR  ADMISSION  AS  Ck 

MIDSHIPMEN,  1879. 

ARITHMETIC. 

September,  ltJ7i?,— Tinie  alhicetiy  three  fioHr**, 

L  Divide  ,O0213624Hfi  liy  .0215.     Retltuw  27  miloi*  5  fiirlou^ft   164   viIa,  to 
1  iiietre  =  39.37  inches.     What  per  cent,  of  11  lbs,  11  oz,  11  lUv^ts.  8  grs,  isSl'hft.i 
17  dwtti.  7  ^rs.  f 

2.  Adil  together  47J,  9H,  1^.  and  ft- 

Divide  ^4±|  by |-:J 


fciittjjdify 


,  H:?i±m-iH. 


i-f.;ii--^»-H 


^^1,  Find  the  Hqimre  root  of  34535.867  to  thr^e  deciiniiL  pljicea,  atul  tli«  eulie  nil  4\ 
ATM  iri  (ive  det'inml  places.  Find  whaf  decimal  part  the  «<|uare  root  of  VW  >*  **^ ''^  | 
Hqnare  root  of  H^, 

4.  Find  thf^  interest  on  £317  15^.  tVI.  fur  9'\  dnys  (30  days  to  a  month)  at  o^  pari 
per  annum.     A  bank  loans  nionry  ftir  30  days  and  charges  6  i>er  cent,  per  &nnua  ! 
;i3  days,  colleL-tiug  I  he  interest  in  iidvance,  and  couutinj^  30  days  aa  a  niotilh: 
rate  per  cent,  per  annum  {IW*  days)  doen  the  hank  aetually  receive  f     Wlu*r  fiae1il| 
he  paid  for  ^100  shareB  in  a  stock  wliich  ]jay»  6  per  cent,  annual  diridrndii  in  ( 
thai  8  per  cent,  may  be  made  ufmn  the  in  vestment  t 

5,  A  Hum  of  £2iit}  17*.  6rf,  in  trani*niitted  throagh  Paris  to  New  York — £lis.t 
francs;  9.2  francM  =  $1.75;  lind  tho  vaUie  of  the  Biim  in  United  States  tnom^y. 
value  of  a  pound  of  ^olil  is  15^  times*  that  of  a  pound  of  silver,  aud  th*.'  wt^'tf^hu  *i  I 
eqiml  hulka  <d'  j^old  and  silver  are  hi  the  ratio  of  17.2  to  10.5;  find  tlio  valtu«  i»f  » j 
of  silvtT  which  is  eipml  iu  hulk  to  a  ^20  ^old  piece, 

ENGLISH  BRANCHES. 

June  13,  1>^79. — Ttme  alUwed,  three  hours . 

GRA3fMA]l. 


1.  Give  the  principal  parta  of  behold,  atmk^t  (to)  busif  {himaat/), 

2.  Inflect  (or  decline)  virwj  hue,  pit/ttttf^  dimrf> 

3.  What  is  a  participh^f  an  iiitraositive  verb?  the  active  voice  f  tht?  j>at*ntlal 

4.  Analyze:  luwteadt  however,  of  answering  the  expectatioua  rai»cMl  wilb  ti-i 
to  the  work  on  whiidi  it  wa^  supposed  to  rest,  the  foundation  provtni  to  tie  a 
piece  of  brickwork. 

IL 
• 
Parse  the  Tvords  in  italica :  We  were  roused  a«  awm  as  the  ann  dawned  by  i 
our  (rirck  If  enfant,  with  tlie  newa  that  the  Pyramids  were  in  rune,     Xep^  «riU  thai 
preJtAion  madfi  hy  tli;>iF  appBaranee  be  ohliterated.      By  raJtecHng  the  ann^a  rapt,  I 
appeared  as  white  as  «ninp^  and  of  tsu'^k  mn^nittide  that  ttothin^  we  had  prerioiiijdjr  i 
c^utd  ham  prepared  us  for  thein. 
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E3L1MINAT10N   OF    CANDIDATES,  JW9. 


gPEIXlNO* 

iiuie. 

E  xt*  lu  I  torn  iitio  nn,        ITn  fc»n».9«wn . 

Dynasty, 

ftuuery. 

PerMip^«;ioU8, 

Irrepreasiblp. 

Mjwwacre. 

idamental. 

Apoatlo, 

Epith«?t» 

Klicit^d, 

parag^eiiieot. 

Epalifcy. 

DUcrtM^t, 

Parattit^, 

riciatu 

ProjmUc'o. 

Qrtiiriintiiit?. 

Novice. 

Itor. 

1 

Suat-euauee. 

Fief. 
aKoaRApflY. 

Versatile. 

Describe  the  following  rivepfi|  telliog'  whoro  they  ri«i%  in  what  dlreetion  tliey  flow, 
I  into  what  water  they  wmpty  :  anil  state  whetbt^r  tht*y  form  the  houndary  between 
Breut  States  or  Territorit^,  naming  the  States  ili\idtjd;  1,  Orange  River;  2,  Bed 
ier;  %  Save  Rivt^r;  4,  Vistula  River. 

Fix  the  position  of  the  following  towns,  telling  nn  what  water  they  are  aitu- 
I:  1,  GlaHj|$ow;  2,  St.  Paul  de  Loan  do ;  3,  Saragoana;  4,  Eouou  ;  5,  Omaha. 

I.  Fronj  what  laud,  and  iut-o  what  water,  do  the  following  capes  project  f — Traf- 

r,  tiall  inan,  Bathurst,  North  Fori^laiul. 
V.  State  what  hollies  of  water  are  connected  and  what  bodies  of  land  separated  by 

following:    1,  Niagara  River;  2»  Strait  of  Magellan;  3»  Menal   Strait  j  4,  Palk 

^,  Fix  the  poaitioii  of  the  following  mountains,  and  tell  which  of  them  are  vol- 
1,  Mt.  Blaue;  2,  Uutopaxi ;  3,  Hcela;  4,  Everest, 
^  Hume  iu  order  the  States  on  the  aea^coairt  of  Enrope^  giving  the  eapital  of  each. 


ARITHMETia 

8Et*T£MBEH,  1879. — 21»i^f  alhwed,  flv^  htnera, 

[.   Divid*^  .iK}73ri;i9fil9  by  .0(Xi285847,     Divide  L+9  niilen  29  rods  2  feet  «  Inehen   by 

||riving  the  result  a**  mt  twiny  miles,  fnrloii;;^,  «&e.     What  decimal  part  of  a  year  of 

•  davA  is  2?  dayti  Id  hriurs  2i»  miiiutet*  4  aecniirls  f  (four  deeiinal  [daee.^)* 

Add  together  i,  f,  i,   jf,  i,  atid  y,  and  mibtract  the  result  from  inOi^^, 


aplify 


1+i  +  L 


n 


I  theprodttci  of  6i»  7|,  and  S|  add  *%  and  divide  the  mtm  by  V  o^  V  ^f  V- 

Find  the  squart^  root  of  89:Wli0609,     Find  the  mpiare  rnni  of  »025  to  two  dee  i  ma  I 

Find  the  cube  root  of  2t}^l5  i/*^  to  four  ileeiuiHl  places. 

A  tM'r>*on   buys  t>inid»  whieh  pay  7.3  per  ct^ut.  annual  iiitereat  (par  valti»^  $10(J)  a,t 

S;  what  rate  (»f  interest  will  he  receive  on  h\»  investment  f     At  what  rate  per  *5ent. 

he  deduction  tnade  when  19«.  lii^d.  in  taken  from  an  aeeount  of  £:)9  U^tt,  in  eooHid- 

;ion  of  immediate  payment  f     Money  being  worth  5^  per  cent,  per  annum,  what  in 

i  present  value  of  a  note  for  $'J,750  due  in  three  months  f 

When  cloth  is  ftcdd  at  $L37|  per  yard,  what  is  the  corretiponding  price  in  fram^ 
^metref    t  metre  :=? lid. 37  inches;  $\  =;5/25  franca.     What  'i»  the  weight  of  a  cEbic 
i  of  water  if  I  cahjc  foot  weighs  1,000  omicee  f    (Give  the  weight  iu  pounds,) 
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EXAMINATION    OF   CAia>IDAT£S,   1879. 


ENOLlgiH  BBANCHES. 


JcxE  16»  1979.— I1iw<fflik«r«f,  f Arof  ^«rs. 


ORAM3CAE« 


L 


1.  Give  th*'  priiici|»rtl  partH  of  Ar^foir^  tpend^  wear^  #i7,  w*. 

2.  Inflect  (or  dfcliue)  i^vrgc,  fulltif  beliefs  ahmf^rhUd. 

3.  Com|mn^  j^a^i  ^*^M*U-  W^bn^t  ia  a  prontiminnl  adjective  f  Name  Xh^  iM 
and  explain  the  di  fie  rent  UAeit  of  each. 

4.  Analyze :  The  world  ih  not  solicitous  to  know  wh<^nce  proce«tde«l  iHr  | 
an  anthor,  yet  it  may  grutity  ciiritisity  to  f«iy  that  this  book  waa  wntlco  wUI 
patTanage  of  the  grejit, 

II. 


Parse  the  words  in  italics:  'R^  that  can  mtl^  be  uteftd  on  great 
without  rx<*Wiitf/  lii.H  iihHititny  ivi\\\  ^tund  a  helple^  »j*f*t<ifor  of  a  ihoi 
which /rW  (jtwntf  happinmi*,  ikXuX  irhkik  nMing  la  required  to  rcmope  bmi 
of  conduct. 


htti*^ 


SPKUJNli. 

Laterjil. 

Vidlcy. 

Sanitarj*. 

Engiu^-f 

Musii'iun. 

Ih*liriom. 

Developraottt. 

Emn.iH. 

Coiu{M!tition, 

Leakage, 

lieiie  vole  nee* 

\aV:4tJ-i;M 

Neee«H4*ry, 

Glyierine. 

ParaljBiB. 

r.M-i-^' 

Machinery. 

Aliutiiieiit. 

lutervoue. 

Wr»'iu-U'-ir' 

CmieJilwl, 

CoimU'il>uh»ii 

eo.          EiiHipsige* 
OEOORAPHY, 

llUil^jM    ii^l 

1,  Where  an^   the  following  placea,  aud  to  what  Static  do  llie|' 
hotirne;  2.  Pondieherry :  3,  Adtni ;  4,  Jaiiiaiea;  5,  Cotmca* 
,  IL  Najiio  three  pniicfpal  rivers  of  France^  telling  wh^np  tliejr  fiw^  la 
tiou  they  tlow»  and  intti  what  water  they  empty.    Nftme  m  oii^  sitttalal  nfm 
these  nver». 

III.  Name  thitt  »ea|»ortii  on  the  west  coaati  tufo  on  the  north  crtfMl^  and 
f^fiMt  co]i«Lt  of  8«HitU  Ameriea,  t«^lliiig  in  what  State  eaeh  of  them  ia  tkktaaAtd, 

IV.  Nuine  the  Territiiriew  of  tin;  irnited  ^tat-es.     Bound  Nevadft. 

V.  Fix  tlu'  [MKHitioii  iiud  direetiim  of  the  following:     1,  Carpallttfta 
Hartz  Miiitfitaiiis;  3^  Blue  Uidgi^ ;  4^  Altai  Moiiutainft. 

VI.  How  iiirtiiy  Staten  are  there  in  the  Union  f  Fix  the  |M»»iflofi  *if  li»i 
and  toll  on  what  wat45r  they  are  tiituated;  I,  Trieato;  2,  Kielj  3,  Ca^ro;  V 
5,  Huiriahnrgi, 


REGULATIONS 

FOR  THE 

APPOINTMENT  OF  CADET-ENGINEERS  IN  THE  UNITED  STATES 

NAVY. 


I.  In  poTsnanoe  of  law,  applications  will  be  received  by  the  Navy  Department  for 
tbe  appointment  of  Cadet-Engineers. 

II.  The  application  is  to  be  addressed  to  the  Secretary  of  the  Navy,  and  can  be  made 
Jkj  the  candidate  or  by  any  person  for  him,  and  his  name  will  be  placed  on  the  regis- 
"ier.  The  registry  of  a  name,  however,  gives  no  assurance  of  an  appointment,  and  no 
preference  will  be  given  in  the  selection  to  priority  of  application. 

in.  The  number  of  appointments  which  can  be  made  is  limited  by  law  to  twenty- 
flve  each  year.  The  candidate  must  not  be  less  than  sixteen  nor  more  than  twenty 
years  of  age ;  he  will  be  required  to  certify  on  honor  to  his  precise  age,  to  the  Academic 
Beard,  previous  to  his  examination,  and  no  one  will  be  examined  who  is  over  or  under 
tbe  prescribed  age.  His  application  must  be  accompanied  by  satisfactory  evidence  of 
good  moral  character  and  health,  with  information  regarding  date  of  birth  and  educa- 
tional advantages  hitherto  enjoyed.  Candidates  who  receive  permission  will  present 
themselves  to  the  Superintendent  of  the  Naval  Academy  on  the  15th  of  September  for 
examination  as  to  their  qualifications  for  admission. 

IV.  The  course  of  study  will  comprise  four  years  at  the  Naval  Academy,  and  two 
additional  years  at  sea.  All  Cadets  who  finally  graduate  will  be  commissioned  Assist- 
ant Engineers  in  the  Navy  as  vacancies  oocur.  The  pay  of  a  Cadet-Engineer  while  at 
tlie  Naval  Academy  is  $500  per  annum. 

V.  The  academic  examination  previous  to  appointment  will  be  competitive,  and  will 
be  on  the  following  subjects,  namely :  Arithmetic ;  algebra,  through  equations  of  the 
flnt  degree ;  plane  geometry ;  rudimentary  natural  philosophy ;  reading ;  writing ; 

'  apelling;  English  grammar;  English  composition;  geography;  free-hand  drawing ; 
and  an  elementary  knowledge  of  the  principles  governing  the  action  of  the  steam-en- 
gine. Candidates  who  possess  the  greatest  skill  and  experience  in  the  practical  knowl- 
edge of  machinery,  other  qualifications  being  equal j  shall  have  precedence  for  admission. 
YI.  The  examination  before  the  Medical  Board  is  the  same  as  that  of  candidates  for 
appointment  as  Cadet-Midshipmen.     See  p.  49. 

The  following  deposits  must  be  made  before  a  candidate  can  be  received  into  the 
Aeademy : 

For  clothing  (see  p.  52) $162  47 

For  books  and  drawing  instiuments 50  00 

Total 212  47 

YII.  Persons  who  contemplate  presenting  themselves  as  candidates  for  admission  as 
Cadet-Engineers  are  cautioned  that  the  number  of  applicants  is  large,  and  the  compe- 
tition exceedingly  close.  It  is,  therefore,  useless  for  candidates  to  present  themselves 
nnlees  well  prepared  on  the  subjects  of  the  examination,  and  unless  their  physical 
qaalifioations  are  within  the  prescribed  standard. 
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COMPETITIVE  EXAMINATION  OF  CANDIDATES  FOR  APPOIST- 
MENT  AS  CADET-ENGINEERS,  SErtfEMBER,  1879. 

Hfumher  of  competitors,  177. 


ARITHMETIC. 
JHme  allowed,  three  hours. 

1.  Add  i^V  to  tho  difference  of  .014  and  Yhf  ^nd  reduce  the  reaiilt  to  a  deoimil  (i 
places).     What  per  cent,  of  £31  178.  Ad.  is  £5  19«.  6d.1    Reduce  .2063  (thed3ii» 
peated  indefinitely)  to  a  common  fraction. 

2.  What  will  it  cost  to  make  a  road  104  rods  long  and  60  feet  wide,  the  lud  mt' 
ing  $154  an  acre,  grading  at  tho  rate  of  $200  a  mile,  and  fencing  one  side  at  50  eeilii 
yardf 

3.  Find  the  square  root  of  324.00007625,  and  the  value  of  ^±-5^—'*^l"^*^., 
each  to  six  places  of  decimals. 

4.  The  Fren(!h  gramme  is  the  weight  of  a  cuhic  centimetre  of  water;  a  kilognatf 
is  1,000  grammes.  Find  the  weight  in  kilogrammes  of  an  anchor  welghiojgf  6^ 
pounds,  given  that  a  cubic  foot  of  water  weighs  1,000  ounces,  and  the  centimelRii 
.3937  of  an  inch.  . 

5.  In  loaning  money,  banks  dcjduct  the  interest,  including  the  three  days  of  gw«. 
in  advance.  For  what  sum  shall  a  person  who  wishes  to  use  $1,500  give  his  not»*f 
60  days,  interest  8  per  cent,  per  annum  f  A  person  having  a  not©  for  $2,000  dot  til 
bank,  pays  in  ^200,  and  requests  that  a  new  note  may  bo  made  at  90  dayii,  XbrUt 
paid  serving  to  pay  the  interest  on  the  new  note  as  well  as  to  reduce  his  debt:  i* 
what  SQui  shall  the  note  be  issued,  the  rate  of  interest  being  8  i>er  cent.  i>er  auaon' 

ALGEBRA. 
Time  allowed,  thre^  hours. 

1.  Reduce  to  their  simplest  forms  tho  expressions : 

J°  +  -r.V  +  ?/'  V  ^iE*  V  ^^~-^^'  ^  — 2 _       1 

x'-xy  +  y^'^  j^-y^^Xx-^ yf  (x- 1) (x-f-  1)      (x  +  1)  (x  +  3)  +(x  +  :«)(x-l- 
and 

^ L  '^^       ^       M   ^  2 

(X  H-  i/)  (r  -f  Uy)  "^  (X  -f  //)  {X  +  3.v)  "*"  (x-{-2y){x+Sy)  "TT^y 

2.  Sei^arato  <^a('h  of  the  following  <inantities  into  its  sirnplest  factors: 

6x-  +  5x  —  (5,  Hr"*  —  27//3,  9r •  —  S'lr.-  y-  +  9y\  {x'  ^Axf  —  ^  (j2  +  4x)  —  15, 
and 

2jr-  —  'ilxy  — 11^*  —  X  -f  34y  —3. 

3.  iSolve  the  equations : 

03. 1       :?  4 

3      -^(^-3)+i(:U-8)  =  25,    • 

a  (x  —  rt )  4-  6  (x  —  ft)  +  c  (jc  —  c)  =  2<i6  4-  2ac  -I-  2ftc, 
and 

«  (-t^  + !/)  +  ^  (JC  —  i^)  —  c  (X  +  i/)  +  rf  (x  —  i^)  =  1. 
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Find  the  vulae  of 


vV-M+y«^j! 


wli©iix  =  . 


Given  jc  —  y  =  7z,  and  x — 7  =  4^^  find  th«  value  of  ^       ■* 


Solve  the  equation 


X — 'i       X  —  3~"i:  — 6       i — ,7* 
btnUway  tmlii  rutis  a  certain  dititauce  at  a  certain  rat« ;  had  tbp  rat€  been  inc^reaaed 

i  miles  per  hour^  the  didtiince  would  have  been  performed  in  -  of  tbe  time  \  but 

0 

the  rate?  l»et*n  ditiiiui^lied  1»y  a  miles  per  hour,  the  time  would  have  been  Increased 
'  d  hoars ;  fliid  the  (liHtjiticc?  ami  the  rato  p<)r  bcnir. 

GEOMETRY. 

Time  altmeed^  two  hours  and  a  half. 

Prove  that  when  two  parallels  are  cut  by  a  third  straight  line,  the  alternate  in- 
'  angles  are  equal.     Prtive  that  the  sum  of  the  distances  of  any  paint  from  thui 
an^b'H  of  n  triangle  is  ^n-atcr  tliiin  the  half  nnm  of  the  sides.     Show  bow  t^ 
Ide  a  given  line  int-o  three  equal  parts. 
Ptt>vo  that  if  a  aerie*  of  paralleb  eutting  any  two  straight  lines  intercept  equal 
itauc«?s  on  one  of  the  lines  they  also  intercept  equal  distances  on  the  other.     Show 
to  find  a  mean  pTO[>ortional  between  two  lines,  and  apply  the  method  to  eonstruet 
)  1/3  nnitf)  in  length* 

Prove  that  in  any  triaugle  the  aiiuare  of  a  aide  opposite  an  acute  angle  is  equal ^ 
the  Htim  of  the  squaroH  of  tht^  otbur  two  pides  diiiiiidsbed  by  twice  the  product  of ' 
le  of  thewe  Kidea  and  the  projection  of  the  other  upon  that  side.     Show  bow  to  draw 
^ngtM^  to  a  given  cirtde  through  a  given  point  not  on  the  eircnruference. 
Prove  that  in  any  triangle  the  product  of  two  sidea  is  equal  to  the  jirocluot  of  the 
netcr  of  the  circumscribed  circle  by  the  perj^endieular  let  fall  upon  the  third  side 
»m  the  vertex  of  the  opposite  anglt:.    Bbow  bow  to  describe  upon  a  line  of  given 
en^th  a  ««?gment  which  shall  contain  a  given  angle. 
li.  Prove  that  the  straight  liniis  which  bisect  the  vertical  angles  of  all  triangles  on 
t  «nme  base,  and  on  the  same  ^^ide  of  ii^  and  having  equal  vertical  angles,  all  pass 
ough  the  same  pf»int.     Show  bow  to  constTuot  a  triangle,  given  the  base,  the  opjHj- 
^  ftnglei  and  the  radius  of  the  inscribed  circle. 

NATURAL  PHILOSOPHY. 

'  Time  allowed,  thriMi  hour9» 

i,  A  man  rowing  acni«^  a  streain,  which  flows  at  the  rate  of  4  miles  an  hour,  pulU 

dirf^cfly  toward  the  oppoKite  bank  at  the  n*te  of  3  mrles  an  hour;  find  his  actual 

.velcvcity  in  tnikg  per  hour,  and  hi«  tim**  in  crossing  if  the  stream  is  one-half  a  mile  wide. 

!i.  If  a  body  falling  (nnu  rent  describcH  l^i  feet  the  first  second,  how  far  will  it  fall 
daring  the  fourth  second  f  The  acceleration  duo  to  gravity  being  32  feet  per  second, 
Bud  the  time  in  which  a  body  falling  from  rest  will  aeqnire  a  velocity  of  352  feet  per 
second* 

3.  The  height  of  a  wat«r-ban>meter  being  34  feet,  and  that  of  a  mercurial  barometer 
30  inches ;  tlnd  the  speeific  gravity  of  incrcury.  If  tbn  height  of  a  barometer  rises  from 
30  inches  to  :w).25  inches,  what  is  the  increase  iupnj«aure  in  ounces  per  square  i*>oif 
(a  cubic  foot  of  water  weighing  1,()C)0  ounces). 

4.  A  lM>dy  weighs  in  air  101)0  grains,  in  water  300  grains,  and  in  another  liquid  440 
l^roins;  what  is  theHpecillc  gravity  of  the  latter  liquid  t    A  body  whose  specific  gTav*J 
itjT  is  3.5  weiglis  4  pounds  in  water,  what  is  its  a<;tnal  weight!    What  is  the  pressure 
In  poiinds  par  square  inch  on  the  cork  of  an  emply  bottle  sunk  120  fathoms  in  water  f 
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5.  When  »q  elevator  in  deacending  with  an  accelerated  matioii,  liow  4oai  ll» 
of  a  man  compare  with  thc^  pru^iu^  be  exertfi  in  Ataudiu);  upon  itt  ^*^i 
weight  compare  with  tbo  prt^ssure  when  the  motioii  m  utiiftirmf  <G<?i' 
your  a  118 warn.)     Hnw  will  a  fiiU  in  the  barometer  affect  tlie  action  of  a  tcttthimt 

G.  Ten  men  hea%'e  with  a  force  o{  75  paaiuls  each,  at  An  many  capntan  W% 
fh»m  tbt»  axis  of  the  c^ipstan;  the  cylinder  on  which  th<^  hawser  wimU  it  5 1 
diamcU^r  and  the  hawHiir  4  inches  inrliameter;  find  the  fenflloci  of  tli 

7.  What  weight  of  copper  dfK^a  a  coin,  contain  which  im  a  mijitnr*^  • 
gravity  6.5)  with  gohl  («pncific  gravity  17. r»),  and  which  wtM^hi*  VZii  ^r.. 
112f  grains  in  water  f    Find  the  speciiie  g^ravity  nf  a  mixtnre  cjf  U  fK,r.- 
of  purL^  gold  (specific  >fra VI ty  19A)  with  1  part  of  copper. 

8.  A  rope  reeves  through  a  single  bhM^k,  and  iMith  endei  are  niiUle  ftmt  lo  a 
Uiw  the  hlfX'k;  a  nr.m  fadtctiH  a  ntink  to  one  part  of  the  nipe,  mta  nyum  it  M 
the  rope  below  him;  «nppoaiiig  that  he  weighs  l.'A)  poiindg  and  iad  liik  ISO 
what  weight  can  he  raiae  f 

ENGLISH  BR.^NCIIEii. 
Time  allowed,  three  koarit. 

KS^rrLlFlIl   GRAMMAIL 

1.  L  Decltue  box^  mvsm^^  journey ^  wreath;  2.  Give  the  |MMt  pairtieipl«« 
di>,  cre4;p, 

IL  Parse  the  words  in  italic*: 

Many  a  niQht  from  yond«f  isUd  cMmsmcsA  tn  I  wnit  to  rwl, 

Did  I  took  (in  greftt  Orion  Hoping  ftlowly  t»  Ibe  i 


SPELLING, 


Ameliorate. 
Certify. 

Collision. 
Allegiance. 
EnamortHl, 
Episode. 


Smoulder. 

Court-martial. 

Guarantee. 

Pamphlet, 

Brilliant. 

Miuiatnre. 


Precept-or. 
Adherent. 
Agreeable, 
Huicido. 

Lif+^ratnte, 
Flippancy, 


GEOGRAPITT. 


1.  Give  the  aoiirce,  direction,  and  btxly  of  water  at  the  mouth  oC  U 
i,  Loire  River;  JJ,  Indna  Rivcir;  4,  Don  Ri%'er. 

2.  From  what  country  antl  into  wbiit   water  da  the  following 
Lopatka ;  2^  Bon ;  3,  San  Lucas ;  4,  Wrath. 

X  Fix  the  posLiLon  of  the  following  cities,  and  tell  on  or  tirar  wkai 
aitnated:  1,  PreHbarg;  *2,  AlH)ri1e«^n  ;  l\,  Kingston;  4,  Callao* 

4.  Fix  the  pOHitiou  and  direction  of  the  following  monnt4MiM:  1, 
Blue  Ridge ;  3^  Caucaaua. 
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DEPARTMENT  OF  8EAMAN8HIP. 

WSHiP.* — Bp^criptions  of  all  kinds  of  ropo,  and  it«i  practiciil  iiiAtiipulation  foi 
obi^fi  on  Hbip board ;  meHHunng  far  aud  fltttiJji^  fitKiHliiig  and  rnTuiing  ri^^ing; 
g,  eparrinj;.  and  rt>r^ing  sjiip:  gi^ttrnj;  tm  board  and  Hlowing  a  vessi^rs  outfit; 
ting  a  j^bip's  com  puny  ;  thr^  tUtingt*  of  boats;  tlir*  njanngt*ment  of  boata  under 
iumi^tauces;  «*vobition?*  of  vrfwln  at  nea  and  in  barbor;  nL*pair  of  uparft  and  rig- 
l^njaesof  acL'idenr ;  dntie«  of  oflitfrs  at  nea  and  in  port  ;  rnlenof  tbe  road;  wind 

oh\ — Lnc«?^»  Seamanabipf  with  lectun?*  and  illuutrations  from  motlela. 
^Building. 

mi-hiM}ht. — Thtmrle's  Naval  Arcbltectnrf^  and  Wilson's  Bhip-Biiildingf  with  lecttiro» 
I^Hted  by  modelMand  drawings. 

^Kl^X<  Tacti rH»* — Orgiioization,    IVtrniatiouSf  aiid  mauceu^iiiig  of  a  flpct,   under 
B^or  sail, 
rf-dfxj;*.— Manual  of  Naval  Tai'tii?s  ( Ward) ;  Steam  Fletjt  Tactics  (Parker) ;  Unittd 

t Naval  Signal-Biwk ;  Manual  of  .Signaln  (My^er). 
Practical  exkrcises,  Lons^ii^ting  ot^— 
rAN'SBir-DRiLLS.* — ExL^rciMfH  on  wlupboard  witb  sails  and  npars. 
kL  TACTICS.* — Exoni.ies  in  boat^i  under  oar^  and  under  nailM, 
I^AI^, — Ex«rci*i*9  in  tin*  nm^  «d'  nignalf*  accordioj^  to  Myer*H  Army  Signal  Code, 
.^ICTICAL  SEAMANHHiP.'^—Exc.Tcim's  on  board  tlie  United  States  sloop-of-war  Dale 
C*day  mornings. 

^  iu,«^rnction  in  boxing*  gymnajjtici*,  nwiniming,  and  dancing  is  in  cbarge  of  thia 
r^tment. 

DEPARTMENT  OF  ORDNANCE  AND  GUNNERY. 

ICK  AXD  TKEORV  OF  GVSSEnY.'—PfOcti&il  naml  gunnery^  as  laid  down   in 
^^ilnance  and  Gunnery  luKti-iu'tiotu*  for  the  United  States  Navy. 
^^liii-ation  of  gun-iron  I  nun  iiiide  ore,  ine  biding  tb*^  drHinptiou  nud  u?MM>f  furnaees ; 
t:ffacture  ofwmngbt  iron,  «leel,  and  bronze;  fabrierttifomf  gun;*  of  nil  dejscriptiona; 
iWacture  of  giiuiiowder  and  fnHe^,  and  of  all  kiudi4  of  prcyt^ctilea  ami  iire-works. 
*^ry  of  gutnirrtf, — Motion  of  projet'tilen  fa  vacuo  and   in  ibe  attno»pbcro;  initial, 
i^%»ing,  and  linal  velocities,  and  tbe  methods  of  determining   their  valnea;  the 
*••  of  variations  of  charge,  windage,  and  weight  of  projec  tiles;  deviation  of  pro- 
tti«;  the  Heveial  »y8tenis  of  pointing ;  taugent-nigbts  and  det-ermination  of  their 
■"•i  ;  |>enetration  ami  Hlimk  of  prt»jerHIeH  ;  and  recoil  of  giurs*. 
mf^^Hfht, — Cooke's  Naval  Ordnaiice  and  Gunnerj' ;  Ordinance  Instnicttons,  United 
^Kavy;  Gunnery  Instnn^tiuns.  United  Stat4'»  Navy. 

^iuTTRY  TACncs.*^ — < Organization  am!  forniution  of  .s<iuad,  company,  and  battal- 
^^liool  of  the  soldier;  compauy  and  battaliondril],  inchitliog  instructions  for  »kir- 
***  and  tlie  bayonet  exereine. 
^€~^hoak», — United  States  Infantry  Tactim;  Wingiite'a  Rifle  Practice* 

tRAtTiCAL  E.XERClBKB,  consiating  of— 
rrRY-i»Riix. 

^l-n- ARTILLERY  AKP   mjAT-IHiWlTZER   EXKHClSE. 

^^T  oc?f«. — Exorcis4^8  and  target-practiee  on  board  the  United  States  ship  San  tee* 

"^tTTAB-PRAmcK. 

^Kjisg. — Exereisijs  with  Hniali-swoi'dii  and  hroadaworda. 


*  C«4f  eMUdfkljimeii  citily. 
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DEPARTMENT  OF  AIATHE>UTI(  >, 

Algebra. — Fundamental  opptations;  ivductioB  and  cr»nv«'n$ian  orfraM>tl^ 
i)u»ntities;  tiivolutjoa  juid  evolutifm  ;  t^ducttoii  »n4i  MtdiilfotiorHiiiAtiuutI 
and  Hecoiid  d<^^r«e»;  the  siiiiituution  f»f  SiTie^;  the  untune,  coiiiitrtfeliciti, 
lojiarithms  ;  t]jc»  thwiry  of  eqniitinni*. 

rjKOMKTHY. — ^Plani'  and  8*>lid  |^eom<itry;  the  mcoaiinitioii  of  tinrfiiicf* 
tht*  apjilicfition  of  aljifebra  to  |jfeoinetry. 

TKii«*>NOME"niY. — Analytical  inv<-Htij;atio!i  nf  trt^ononii^tric  im- 
catioM  tn  all  th^>  ram^Kof  pliiiit.'!  and  .H]>ijrHi*al  higuiHMiii^try ;  tliiw  • 
trigoiiouit»tnr  tahles;  the  wdiitinu  nf  tri^nnometrir  tHttiatiouKt  ff 

Anai.vticaf,  ciEometry* — EqiiatioDn  of  the  riltlii  litus  plant , 
difM'UHsion  of  tho  ;rnn»'ral  equation  of  the  n^nuntd  doj^ree,  invidvitt^ttro  <»r  «tiiw 
ld*'»;  •Irtf'rminatiofi  of  loci ;  principal  problfams  relating  to  the  cyliuder. 
and  splif^roitU. 

DK.scjmTj  VK  GEOMETRY. — Thi*  ffTapUie  illustration  and  solution  of  prr*l 
geometry^  and  the  application  of  the  method,  partirnlarly  to  th*^  proji 
sphere  ajid  to  the  const  met  inn  of  tniips. 

Tert'  hookft. — R ay '« J  U  ^d it-  r  A 1  ^ ^ ■  I » va : '  Todh n n t or's  A IjBCcbra  for  BegtnnciA  :♦ 
Oeonietry;'  Went  worth's  (Jconietryjt  Chauvcnet^B  Trigonoroetry ;  flii 
five  Geometry  j  TodhunU^r's  Cutiic  Section**^*  Howditeh's  Tiiefnl  Taldr*^ 

ELECTIVE  COFR^iEe. 

In  addition  to  tlie  ahove,  Catiet**  uf  tlir  third  and  fourth  ctaaitf^  who^ 
ahility  in  iTiellienmtteH  iire  permitted  to  take  an  advanced  otMimo. 
the  elective  euurM**a  for  lR79-*Hr) : 

Fourth  (^fn9it. — Algebra,  th«?  theory  of  equation*,  and  curve-tnM»titjJ' 

Third  elattn, — The  etementa  of  the  ditferential  and  intei^nvl  eatcnifia,  v{lll| 
to  trfj^onotiictrv  niid  to  fyeomelry  of  two  diuieriMionH, 

Teri-hookH. — T<>dliin»ter\H  Al^ehni  for  (*olle^ei^  and  Behnolii;  T<Hlhtiat</li.1 
Etpiationg  ;  Kice  and  Johm^ou'a  Elcmeuttt  of  the  Differential  CaJctilna 

DEPARTMENT  OF  8TEAM-ENG1NEKRIKG. 

Marin'K  enqixes.— tieueial  theory  of  the  sttenm-en^ine  ;  claenifi.  »i.. 
iinirineMteamH^ngine^,  and  of  in^trument^and  upparatiisi  ^»•^d  In  * 
tlie  computation  of  the  powiT  and  it*  eo«t ;  instruction  iti  the  dnt  ■>  -  ..t 
watch  and  of  the  »Mj^n«*er  diviHion,  hy  ineanfl  of  practical  excre.in**  nn  baaH  t 
Htat«<t  steainerw  Naiitockef  ami  Mayflower  inider  weighs 

Fabricath»n  ok  mai:iiixkiiy,  ' — The  qualities  and  strenprth  («f  »»! 
procasijeft  of  iiiaufifucliinr,  atu^oinpunied  hy  practical  exei* 
tuothoda  4ind  appliauccj^   for  the  conversion  of  the  vari«>M 
machinerv. 

I)KHiGNixii  ov  MACiifNEHY.  * — Fure  nieehaniAm^  and  the  ^Hii^ulii^f 
engine«|  indiitlinj^  valve-gearM, 

Mkchanh  AL  ruiAWiNG,' — ^Tlie  nymenclBtnte  of  dentin;  jg^vi^ral  i 
pnw?tice»  of  the  Jirt ;  the  execntiou    of  plan*,  clevaft<»oa»   and 
projeetiouf* ;  ahades^  »hjidow«,  and  linear  per»pectivt\ 

PnA<.Tit  AL  KXKUt'i^KS.^ — The  management  i»f  marint^  uteam  \ 
(4ii}|8  and  fnai'hiiie^;  hand-work  of  the  machine*aho|i,  |taU0m«allit^  i 
tihup,  and  fcKtmlry.]* 

Trj-i-ltook^. — WeiHhaeh's  Mechanic!*  of  Enginefying^  Vot  fl;  >''-' 
gine;  Warren"*  Kleuient«  of  M»*ehanicul  Hrawing;  WttUflV  Prii' 
Raukiue'<4  Stcs'tm-Kn^iue  ami  other  Prime  Mover**;  Zenuer'- 
J«y^»  W(»rk^hop  Appliances;  King*i!i  Les^ins  and  Not«9»on  ti 
•  i;}i4bVllba«yLviyi3T«  otX^  , 
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WEPARTMENT  OF   AfiTHOXOMYt  NAVIGATION,  AND  SFRVEYING. 

■dnomy.^ — Dencriptivc  ami  practical  astronomy,  ini'ltiiliiig  th©  u»©  of  iDstrii- 
^  p^pecially  tb(wic>  tiserl  fur  detcntiitiin^  toiTf^Htrinl  Ifttitiidt^w  and  lougitndra. 
^hmkH, — C.  J.  Wliito*9  AstTOTioniy  ;    Th<*ary  «f  tli*^  Portabk-  Tninwit    mid   th** 
T*le«fi>p<?. 

0aTio?i\*— TbPory  and  pmcticp  of  navigaticin,  the  lattir  incladinginstnii'ition^ 
iuties  of  th*^  iiiivigator,  tho  riw  of  navigatinjf  instniin*?iit»,  and  their  conntruc- 
ith  the  solution  of  i*mldeiii«  and  the  n*«»  of  tablen. 

I'ff. — t'ofllii's  Navjtraticm:  Hnwt^ll'K  MnflitMiiatrt'iiI  Theory  nf  the  Ho viations 
'oinpa*4s;  BowdltcbV  Nuvignior:  Howt'llV  Maritio  8urv(!ying, 

rx<i.* — The  ftirm  of  the  earth,  with  j*peeinl  referenee  to  tlie  eoiiwtruction  of 
explanation  of  g**odetieiil  surveys ;  the  ;«>lntiofi  of  prohlems  in  nautical  8ur- 
and  priw'tiral  work  in  surveying  and  eonstructiug  e harts. 
il% — Howell's  Marine  Snrveylng. 

DEPARTMENT  OF  PHYfilCK  AM)  CHEMISTRY. 

f6Ttc«» — Theory  of  waves;  the  proilnction  aiid  propagation  of  «tnind;  the  nu- 
t  oval  nation  of  sound;  modes  of  vibration  i  comma  nication  of  vibratious; 
»  of  vihrations. 

C^. — Tlie  propagation,  reflection,  and  refraction  of  light;  lenses^  vision^  atad 
in»tmuie.utj$;  8(>ectmin  analysis;  color;  the  niidnlatory  theory  of  light;  polar- 
and  dtioble  refraction, 

TRiriTV  AND  MAONETi^M.— 8tatjeal  electrieity :  dynaniii-al  (dectrieity ;  niag- 
[  olectro-magnetism  \  electrical  uieusnrenients;  thenijo-eleetrieity  ;  applieatioas 

iKftrieity. 

itMisTiiY, — frenoral  chemistry . 

rERIMKSTAL  LECrrRKS  IS   PIIY8[(*fl  AXU  CHKMl'*  I'HV* 

AT-^ — Theorie^s  ot "heat ;  ?>oiiree«  of  hoat ;  eonduciiou,  radiation,    and  cmiveetiou  : 

|le  beat;  effect*  of  heat ;  instrument**  nnetl  for  the  measiurenient  of  heat ;  rUerujo- 

iCAL  MKAJ*UREMENTa.  t — lo  tlua  coiiree  the  Cadetsj  are  permitted  to  elect  be- 
ork  in  the  physical  laboratory  aiitl  work  in  the  ebeniieal  !alM>nitory. 
ork  in  the  physical  lahoratory  dnring  the  year  IKTH-'/S*  eon»iHted  in  deternii- 

of  speeitie  aud  latent  heat  ;  the  einuparmuti  of  ?*everal  uiethoda  of  deteniiining 
oruetrie  >*tate  of  the  alnionpljeits  the  delirioiiiution  of  t^peeilie  gravitie>^;  tbrt 

nation   of  brat   rundio'livitv ;  llie   detiTiiiioatinn  cd' the  eleetro-iootive   force 
Sfni^taneeH  of  batterieH ;  i\n  original  in^eMigaHnn  of  the  ehaiiges  nf  elecirieal  re- 

Kin  Houic  Hob*»tauee»  dne  U^  ebau^res  of  pr«'H»yre ;  the  roistauee  «>f  luelallie 
ti  original  investigation  oi'  the  elortrical  rcHistuiiee  of  hoiler-iu'ale;  the  de- 
liatiou  td'  the  dip,  de^dinatiou,  and  intensity  of  the  earth/s  uiagnetisia ;  the  urn* 
>  »pectro$it'o[ie  and  of  the  wpeetrojoelvr;  the  de(erudn:ition  of  tli*"  indiees  <»f  re- 
ex  jierinieiit*  in  tempering  steel,  and  exi>ertHientK  (in  the  torsional  and  ten- 
igth  of  wires. 
ork  in  the  ehemieal   lab<iratory  ilnring  the  year  187H-7l>  eniUraied  blowpipe 

cr>n«ta!Iograpby  ;  mineralogy  ;  f|uauiitative  aualyHiH. 
utoc  in  un'neralogy  eoaipriHed  the  fttiidy  in  tin*  mineral  cabinet  of  the  most 
^'recnfrin>riMiio*rals.  the  nj^f^ful  ores,  and  the  ot^jeetionahle  mineral.H  which  are 
ply  as*w>eiated  wifb  iheni. 

urse  in  ipiaiititativi*  iiualyr^iH  ronHinted  of  the  gravimetric  detemdnation  of — 

amujouiM-ferrotiw  Miilpluite, 
r  and  tin  in  gtin*nietaL 
r.  aiitiuiony,  aurl  /iur  in  '*whit<*  bra»i.*' 
id  leiwl  in  fttdden 


*Cfkdet'Midftfatpineii  only. 


fCntlet^Eughief!TA  im\y. 
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LeaiU  carbon  dioxide^  and  ineolable  residue  in  a  white  lead  grouitd  in  oil 

Valuation  of  a  coal. 

Tho  pn^pamtioii  aad  standardizing  of  a  aolntion  of  potasnia  permauir*n»t*t7i 
of  iron  mire,  amnion io-ferron^  ftnliiliiiU*,  oxalii?  acid,  and  amnionic  oxal*ir. 

The  estimation  of  iron  in  un  ir«)n  salt^  and  inhetuatita  aud  magDetite OfM ^i 
of  the  pennungunut^'  Hfdnttuu. 
*  Pn^paration  iiud  rttftiidarcliziujLf  of  a  i»oliition  of  pi^itas^ia  diclifDCHate. 

Efltinmtion  of  iron  in  an  >nin  salt  by  Penny's  mrthoiL 

T&t-hookii,—HieyroTt*h  Elementary  Phyaif«;  Eliot  and  Storor**  Chemira]  1*4 
JenkinKii  Mai:npti8Tn  and  EbM^tricity ;  Hk'wart*!*  Elementary  'JVcatijM*  on  lli%ti 
Iworj^anif  Chcmifttry;  KohlrauHt^li-^  Physical  Mi'u«ureraoat» ;  Ka»«ciu  aaal  (li 
Blowpi|M^  Analysis;  Panama  Manual  ot  Miuenilogj  j  Thorp<s*ii  QoautiyUiTt 
AnalytiiH. 

Cadet- EnginrH^ni  of  the  lir^t  claw  have  addiUonal  praetical  e«S€foiMi  ift^ 
analysifi  every  8atnrday  momingy  wlule  the  Ca«let-MidHhipnieu  Qx«i%ii»iaa 
ehip. 

DEPARTMENT  OF  MECHANICS  AND  APPLIED  MATHEMATir^ 

The  DirFEMEXTiAL  AXD  INTE4IRAL  CAi^TrLFS.— The  i»rinc*iple»  of  thr  d^hm 
ealcnliiH,  including  Taylor's  tlieorcin.  applications  to  pnkbbnna  of  iitaxitiui  •«»<!  ^ 
and  the  tracing  of  curves;  the  niHbods  of  integration  and  the*  apj 
integral  i^alcnlue  to  aiva^^  srirfaceM,  and  volumes,  and  to  tbt^  fiudiu;:  j 
gravity  and  moments  of  inertia^  and  to  simple  caaea  of  ditferetitial  e<quati<ni& 

MBCHANtcs. — Staties^  itielnding  the  theory  of  friction,  adlieaion,  atid 
cordage*     DtfHamicMy  including  tlii'  motion  of  proje4i,tle«<  in  a  non-n*atsliti|t 
in  air;  motions  of  tninHliiticui  and  of  r*»tation  of  Imdics  abont  au  axiii;  (kQia| 
central  forec*^ ;  tin.*  winipk*  and  the  coinpoiintl  pt*ndulnni ;  the  lawaof  (ilaKrUfji 
wi»rk  and  couaervation  of  puprgy. 

FIvrntosTATU  >«. — Mmhatiical   properties   uf  tluid!i;    th<'^   laws  of  MfailiKoV 
pn*i48ure;  the  tlotation  of  bodies;  the  stahiHty  and  itsM'illattona  of  lta»lUi| 
apecific  gravity  ;  the  motion  of  li([nid!%,     .UTifom$  /«n/j».— Laws  of  ynjwil*; 
and  prcKHiire  of  the  atmosphere;  density  and  temperatuifi :  the  boroaii^tcf,  ti^ 
and  the  pump. 

The  sTitKXiiiit  and  itKSisaTAJiCK  OF  MATERIALS.*— Sim  pit'  and  ccimpooil^ 
the  relations  iM^twecn  stniin  and  stre^a;  the  strength  and  stiUbewi  of 
of  iinifiirm  resistance. 

TiiK  MKTnoD  OF  LEAST  sqt'ARES,' — The  theory  of  the  method  «f 
the  applieatioii  of  the  method  to  n^aatta  <lcrived  from  extK^riiuetita. 

THEORETII^AL   XAA'AI.  ARClirTECTrRE.* 

Tsrl-^ooJb.— Rice  and  Johnson's  Differential  Calculus  ;  WjlltaiitaatiV  I«|ff^^ 
lu»;  Todhiinter's  MechanieK  for  Hetfinners;  Suiith'pi  Hydnist  uldaf*» 

Mechanics:  Merriman^s  Method  of  LeaMt  Squares;  Wilson V  i  J  «bII 

8hit>- Building. 

ELEcnvK  contsK^i. 

CadetA  who  have  completed  the  elertive  course  Iti  inpp«iiiui^ 

an  advanced  rourse  in  integral  cjib  nlus  smd  in  ann  in 

The  course  in  Theoretical  Xaval  Arehit«?ctnre  ia  eUttL\e    tur  d 
There  i»  also  aii  ele<'tive  conrse  in  Theoretical  Naval  .UrhiU'ctorT-  f««f* 

Tert-bw>k9. — WilllaniAon'n  lut^'gral  CalcuUis.   and  Tait  an  ' 
Particle  ;  I.#eetnro«  on  the  Mathematical  Throrj*  of  Navml  Ai< 

•  Cadet^BaglaMra  ovly. 


COUR8K    OF    INSTRUt  TION. 
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DErARTMENT  OF  ENGLISH  STFDIES,  Hl8T0ttY,  AND  LAW. 

i — Cnustitntioii  of  t\w  United  Stuhss. 

iiftlioQuI  hiw: — right*  itiitl  dntii»«  of  imtiiiiis  in  poact?  and  wiirr  nglitH  ol  (iitri- 

,  of  janHdiL'tioii  oviT  till-  HHii,  ofciJiniiieref't  of  pa^istige  over  land  and  navigable 

dutit*>i  td"  uiiiiiHfrrH,  immihiiIh^  ^iuI  davuI  raiiimatiders;  kiiidn  <d'  prrtpt-rtv  liable 

in*;  damicilo:  privah*oriti«;  ;  {wizi'tk  \  jum  inmiUmlnii  ;  rij^hti*  and  duties  of  iieu- 

oiitmlmml ;  UliK*kad(S  right  uf  warcb ;  AhipV papers;  iiH^nBiv*  against,  tbe  law 

ana. 

n**« of  itiMiiliTijc  liivv. 

)iQoka. — W*M>l«i\v'f*  Iui4'nHiti<mal  Lhw;  Andnnvs'H  Miintial  id'  tlu*  CoiiHtitution* 
RT.— OuMiiios  of  hiaUiry,  i\sp<*t' tally  Ibt^  bistciry  of  (;rw»«H»  rmd  Roi«(%  and  of 
M  of  Wosti^ni  Eiirnp«*  down  to  1875;  hmtoric'al^«M»^apby ;  progfpM«of  colnuial 

^eiit  in  Anierii'ji ;  history  of  tbo  Uniti'd  8tat<M:   navalliiHttiry ;  Itrtxirfi*. 

)ook9. —  FreeujfiirH  fii-rnTul   8kpt*'b   of  Hist^»ry,    with   Labhfrtou*«   Historical 

^Hot'a  HiHlory  of  tlo^  Fiiitr»d  Stat^w,  with  modrrn  atla.*4r8. 

^Rir  \su  rniil'0-stTt(>N\^Esst'nlfal  i>ropfrtio8  (d'  stylr;  classitleathtD  nf  sen- 
nil«^  for  till*  rou^<triiidicin  of  sen t-< •»<■*'«;  fijy^iires  of  rlu*torii';  ojti^mso  in  the 
tioii  cif  thi^int^i^  and  <Mlirial  n'lxtrtH. 

)ook, — Hattr^i  t?h»'tf>rir, 

il8ii* — HiHtorita!  d*u*d(>|rm*'nr  ot  i\w  Rii^hsb  tau^ua^^;  rhauges  wrought  by 

lnlincnc5i*  ou  tin*  ^rainiiiJii.  voruUnbuy,  mirl  projitmt'iation*     Etymology.     Syii- 

lilysiH  of  sM'uti'utM'.s.  — Kiunrnig^  from  ^tandard  autlioi-s,    ClnHsiticatioii  of  wonla ; 

i»ti  of  vi'ord^  by  usai^o  and  by  dcrivattuti  t  MynonyiuH;  lawA  of  cbaugc  in  the 

g  of  wordh  . — FaultH  in  dicthouaml  their  ronu'dti^s:  sidt^ction  and  aTraugeuioiil ; 

tiiry  priti*tiple>*  of  rcanoning. 

U, — ^TaiHuii'k's  Ea^^liJ^h  Grjinnnar  and  Rt^adiu;^  Book;  Hi'idey  anil  Abbott^a 
Lp'^suium:  Hart's  Maiioal  of  Pnm-i nation. 

DEPAKTMENT  t>F  MnDERN   LANGUAGES. 

[2Ji  AXi»  .Sp\?ri**tt  La^n^juaobk— Ur.nii  nan  excrcbi*^  in  rtnuling,  writing,  and 

fttion. 

ntime  In  S]>iMii'*h  if*  *4tH'tiv«% 

lOioit^. — K«Mdc'Vf+  FiTMndi  Gnuonuir;  La  Fonlain«^V  Fablos:  Pnurhommo's  Fnujch 

]  Phra^'5ii:  Erckiniun-rhahinn'H  LfCtm^rrii  antl  IVahrl^^a :  tia+^'si  Dictionary  ; 

^jianisli  Maniiril :  I'nl-urH  K-iwlc»r:  B»m^tti'*«  hiotionary, 

DEPARTMF.NT  t)F  DRAWlNii. 
4ittf?  dravring;  fr«M»-|j:*Tiii  ilrriH^injc  and  pi^r»]iiH'tiv'r*;  tojuigrapliifal  and  iduirt 

ri^going  iitndifv*  an*  diHtrilmti'd  tivor  l^ntr  y*K\is,  nnil  lJn'  CjuIcIa  are  arrang<"d 
»lAmes,  nat!h  ida*?  pMr*<oiHg  the  ctiumM  for  tlo*  L'«urt^Hjmndjug  year* 
5  N   A 


6G 


l»ltt>i;KV'V\r\fl      ny    RF<MTATM*N>i 


rRCM.RAMMK  OK  liKCtTATIUSSii. 

Tbr  timt*  AfTotf^  to  tUllr  rm'ifuMouii  in  dlvidtMl  luto  ttiriwi  i»i*ri'Mlji,  iiiitieftl«»4  Ulna  -^ !  •  i 
ili'iiMtivt  litiit  |Mrl(Hl.  tti^m  )^.2u  A.  m,  Ut  lo.*^  a,  m. ;  {2i  dmuoU»  nfoand  ptthoA,  IVmij 
p,  HI. :  Aud  i'A)  ileuubMi  tbirtl  |k>Him1,  lV<»rn  2  p.  m.  tu  i  p.  in. 

PmetlcHl  ttiL^pel*!?*  boifin  oi>  8itturilavA  ft(  **  ii.  >n.  frfJtn  L>««lobrT  1  l*»  I»  ».*.|  i     -  ^ 

to  Junio  I;  Mil]  M  l<>,4&it.  m,  fi-^mi  lUHU^mlmr  in  lii  Msirch  10.    **n  niti«>r  :  s^iij>.,| 

fXfrelMMi  lM!>£to  »t  4  p.  in. 

from  (J^hthf-r  I,  I^y,  /o  /Vl>r««ir(^  I,  l»?elO* 
C  Ji  l>  KT.ni  Off  HI  PTI K  !V. 


hf'TiArtinont« 


Period*. 


i^Hiieni  **!.A«*— Rit*^ 


ScAlttlUiiilllp  U.0). 

)itkihifnmtit}A     .   |  H.  T  W.  *ni,  K.  (!•>  S 

M«d.  ri.  Unmwe.-  J  ._,^j  aivi,*!..,,.  W.  ! 

l>riiwiTip...... j  I  Jirmivisiim,  T.  Th   t.u 

I         TllTkl>  H.A#»— WKCtlXI*  TRAl: 

SrtUIMllJlhlp  I  W,  (SI ,., 

t\  M.  T.  W.  Til.  F*  fl>  . 

MAf  lif'iaiit  ir A l\ 

\\  r  <»)       .,     

Eijjiliftli  StudW,  Hifttoty,  md  Ijiw  \  H.  T>  Th.  m 

Mml«ni  LAQguiigi>« .,  ,..  I  M,  W.  F.  <2)... 

Prnwinir *....-,*,[  T.  Th.  (2>  S  it>  . 

■Kcctirii  ri.Ae0— TUmD  rtuit, 

SfmuHiiMuit  ... 

Otrliituic*'  uudl  GuniiM*;' 

Aj»t4nitiuiny,  XavjKutiou,  find  Siir 

▼riUii;     .    . . 

M*M  Irituir^  ,iiid    AppliiMl    Mftthiv  J 

]  1  It'll,  BifiCorx,  nad  Law 

M  >  .jiiiigc^ ,,    , .  .,. 

Pb^«lr«  and  ClM^itilitry 

-"" { 

<h,]f>.itM  <   .ii»d  <tniiiMrry...r., .«.. 

Sli  .iirt  '  ti;:iiit  cfiiii:      .       ^,.. 

Ai«lronoTiiy.  Nuvrgutlini.  Had  8ur* 

Vi«Ul»Jf.l *.    I 

l*h>  i»k*»  wild  Ch*TJd*1  ry i 

MiJiierti  J Jitigiiiif;v% ..^,,.  ,  - . 


i"*»;r»jihj 


F.  PI   .., 

1     otU«*» 

M.  <2)T.  (!l»    ......... 

M  T.  w.Th.r.m  ... 

thu-  perfml  h  ttiuisil).    W.  fi'i 

M.  {3|Tli.  (2>        -   w.,,-     - 

T  F   (21  W.<3>S.(1>.. 

nit»i  t-i.iji    ruritni  ulul 

1 

T  (3)  r.  (1)  -         . 

W,  W  til  

Th.  S   (It  Rri> 

W    Th    K   f3> 

1 

M.T   \V.(l)  ... 

M.  aiTh,  (21    .. 

T.  rj> 

«     i  •    i« ,     J    .•  •         ' 

■< 

^ 
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I><*|iartiuenU, 


So^twlfi. 


FOUBtll  Cl^«< 


-FIMFT  TmA«. 


.............  M.-r.w. mF.ms.a>   ,....[!  ^^^'^r? ?!;:|,^'T^7Ve**k, 


bMfittg M.T.Th.(8> 


adif^  UkUnry.  jnmI  iji«r 


W.  F,  (a>  .  .     , 


tllllU)  iXAiW— «Kin\ri  YKAli. 
M.  T  W.  TIk  F.  ni 


iili«*»,  Hlatory^  and  Law 


1. 


T.a^ „-.. 

T.  Tb.  f2)  W,  (3>8.  (1)..... 


M.  T  Th  (»l 
M,  W.  F.  (2>  . 


.4'*«««B*».«. 


iind  Fttb 


M<  ■  I-  HnrtF»l»* 

Frt'tii'li,  hjhI  KUmf irr  <  ontK4i  in 


and    AppUod   Jilafh*'-  } 

idim,  Hlalior y,  and  Law 
UgaBgtf*  ..,. ,,  I 

d  Chemlatry 


M.  (2)  T.  Th.  F.  tl> 

Otic  period  a  mtrnth,    W*  (;£)  ... 

M.  \'h  Th.  (2;   ....... \  Frinrh  and i-lcctivc courwa 


I  T.  F.  (2)  W.  «a»S.  (II 


Kir/iiiiv*,  and  Falrriffttiau  of 

'.    ■      ■  I '  I  •+ . 

1  ..  1 1 i vv  tHiuTBtt  twiee  a  week. 

Ku^IIk)!  <it)idioa. 


Chf  roUiry  mxA  Hear.. 


leering 


T,  W  F.  a»  - 

il.  T.  W.  Til.  S.  (1)  W.  Th.  F 


m 


ChemisirT 


App] 


Mathe 


Bhlii'btdldiiii!. 

Maririf    Knjiiiii-i*,  Fflbrfcutlon 

jiTid  Mirliiinicul  l»fiiwing* 
M.  <a)  Th.  (2) I  Jilv*tntilv. 


T 


w,  F-  n) 


I  StrrMv^li  iirMalciiaU. 
FiV'urh,  itnd  ElH>ctlve  coarse  in 


t 


SBCOKO  TKUM. 

From  Ft'hruarjf  I,  Ir^t,  /o  June  1,  1880» 

€  AD  f^T-m  l>!«il  I  P.TI  e  !V. 


>e|>artmciiti. 


Pi»ritMl*. 


Su\^|«'ctfl. 


piDLtunc  i:i.A«a— Finer  tear. 


din*,  Iliat4jry,  and  I^w 
(Srnap^n  J 


M.  l3>..... 

H.  T.  W.  Th.  F,  m  S.  (1» 

>t  T,  W.  Th.  F.  (n  , 
]«1  dIvUirm,  T.  Til.  (»>. 
2d  dhW.iii,  \V.  F,  (3K 
iHl  diriHiuji.  W.  F.  (m 
2d  divlsiim,  T,  Th.  (»> 


::::::•::} 


St^Tiiuii«hi|*. 
S    Aljtt'Uruimd  (Jetmuvtry. 
(     Kh'Ctivit  couitirA  oiire  a  w«iok« 

Kn^fUtth  and  llUkn'y. 

Fffiirh,  Htnl    rh*rtiiVr    riiuriMH 
ill  S|Miiiinh. 


I 


'riijMjgr«idi,'\. 


I 


TrtlJtU  Cl.AM^^XCOKD  tUAH. 


Th.  m    

M.  T.W.  TH.  F,  (II 


[  F,  m  .  .-..,.  .... 

riitmwtrv T.  (3)  Th.  (2)  S  {1}  ......... 

iliiM*.  Jl (utorv.  and  Law     M   W.  m  T.  i'i) I, 


||M^ 


M   \\\  F.  (2) 


SraiHiinHlilp, 

Aiiid>  li*  111  iii'ttmr'try, 

Klr-i  n\»'  4  iniiHi'  uiK'ii'a  weak. 

KhHiH  ittiijv  I'hywlr*,'* 

Fi^'UcV^,  A\iw\  VAvH  Vwt  t< 
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PROGRAMMi:    OF    REC'ITATIONH. 


C  ADKT-mi  DilHIP.lI  BUT— CwtiUntiml. 


D«|wttiac«l«. 


Foiiodt. 


f^l&CIOim  CLAill^TIITnu  YK«K. 


OnlnBiicc  auil  liiuuier y * . .    T. 


(}|) 


TPvinc -     - ^  F.  (*•) 

M^H  bfttiion   aod    ApfiUed  MntJi**- }  «|  »,  ».  »««    t,<  . ; . 
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(31  T.  (2|  ,...«..«..,.  »:iijSlwiiMa 

SfittiiMi. 


ftKiXtHt^CtJ 


-TttllO  TEAIt 


r   W   Th«  j3)  F.  (2^  .,- 


rbvHirn  uo»J  C*b»'u»iHtHp  — ..  -,-=  M>  W.  <2)   **. 

M<H  bitiiii »«  uTifi    Applie*!    Mlllli»-  J  j|  fj  ^yp-  .|t|j   y^  (1|.„. 

Ejidinb  studir*,  Hintory,  (md  L«w  One  iM*riml «  nHmlti  , . 

MjmIi  ni  Laiijniai.M'a ,     ... M.  (ftri\  f2|  S,  Ul. 


rby*|rH  mul  Cbt'iiiiMirr 


Hiiilii'a ....<.,. 


M.  VV.  <St  F.  «2t     .  

M.  W.  (i<  >     ' 


Kii|dli»b  8tiHllc«.  insiory  ntii^  I^iw     T.  l\  tti) 


EXAMINATION  PA PERS-1878-7U. 


riKTKTIi   CLASS. 
AUiKhUA. 

SKMl-ANXL'AL  EXAMIXATION. 

January,  ld79.— 7*w*'  alhwiii,  fire  hours. 
[Two  f|ii«stioiis  uiuv  liHftomittHl.J 
mi»iify  «i  (6  4'<')(«»^-hr^-rt'')-|-'H« -»-'')(«'  +  «'  —  &**)  +  *•(«  +  &)(«*+*»  — *i^). 

Hiuet^  1  —  J  sTr  />a,iyli —  <  *<>tl»»'  («»*»  •♦f  **  fhittioti  aD<l  wpunite  rlic  iiamer- 
il>  four  facti>r».  Find  the  g,  c.  d,  of  |u'  —  (/*  — '/)^  +  (i'  — ^)^  +  yT  au'i 
-f-g)j?*  +  (|>-f  f/}r  — 7.      If  ■^^*'  _^"\    wli;i1   i.H  tlH'  viiliu^of   ^±?  f 

M  the  product  uf  j:H-^  +  ^  — %*i^  +  2«^j!*  —  2r*i^^  atid  j- -j- i[^-f  ;* -f  2j5f^z* 


iilSr  V^ri  +  fr-j-rH-^VarH-fto,   and 


2Lr*y  '.     Divide  « '  4-  86»  ^^  27 c^  —  l/^tifrr  1>.V  «'  +  4ft^  +  y<^  —  2*/fe  —  'Mw  —  6bc. 
r-   Willi  a  mlldtial  il«'tiuiiiiiiiit4>r« 


le  equation  J^-f-j^^-f  .'f4'4-/(^+ r=i*  ib  w»tii*fi<Ml  whew  jp  =  15,  ,v  ==  lf\  when 
f='A^  and  when  jr  =  tl,  y  — 7.     Find  J,  i*,  nod  (', 


and 


Hve  the  oijuatioiiH  j-^^- Ho- ~  18=^0,  (j-^7)*  +  ^(x-f  7)*  =  5,  ftnd 
*  /^    I      1^        K'         .  ill 

Ivou  (^  — 2j')(^y-  — j-v)  — cMi/  — ^VM-'4^''(-r  +  5^)— «'--0,  tiiid  /ana^,(l)  when 

id  ^  and  tf  from  jr*  -j-  ^v*—  :i^i  /^  +  2jr^  -j-  1 ,  j<'  -f  ^r^'  ^  *ij^<  4-  "^f  -f  J"  -j-  I. 
Find  th.^  vnlnv  i,f  <«'  ^  ''*")  (^'  ^  t^  +  *^^  i »  -  ^^^)     ..ivcu 
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EXAMDfATlOX    TAPEKt?,    i-?-*--?!* 


ANMITAL   KXAJtflXATlU.N- 

JUXK,  1879. — 7Vwt«  alhtced^  thrtt  hour*, 

[Otif^  t)ue«tiifu  may  \w  umiU^th] 

1,  Writ4f  fivo t«^nii»«f  tli*»  eKpaiiAtoit  of  (s  +  |f>»-    Eximi«*1  C^Jf  +  %)•*  ' 
EiEpaiicI  («•'•  —  j^)4  to  five  leniifi  anil  nm?  tlu^  nwilt  to  tiii<l  ♦'lH***  to  ftvrc 

2.  Fiml   (ivi5  tvrtun   <if    \/ i -|- .r -j^  j-^ -J- j-^  h>    lorana  of  iuilctrmmiAtt 
jr'— jr«— jt— 1 


tfiep«riit« 


7rr  into  five  Iraf^tioiid  witli  tli^notiiiiiAiori  of 


X  D«(iii*'  H  Jo^firithui,  iiml  the  terms  ^m«r,  chnructrrititir,  mantUmi^  madwU 
vjilue  of  i*:i4;li  i»f  tLc  ti>nowiii^  «.'X]nvHHioiiK  by  iiic(1|ia  ot    loguritliiiiaaj 


{.<mmt)k, 


.00(KJ?56lJ4 
4.   t'irnl    ibi^    valu<«    of   tUc    cxpnMiititoi 


j'  whcu  x  =  3.Ulti,  iinil  alw*  wlitm  4-:^  ,1131414, 


Kiv<»n 


e,  .00078568;  d,  ttflOTrttKJt*;!-,  43J7(K>;/»  »mMM*J>4Hr,!a;  r/,  2^55» 

5.  Fonu  ail  equation  whoftt^  rciot*  u-n^  2  ±  i/5  ami  H^t/-1-    Km 
tloii  r*  —  1'2j^  4*  r>4a*^  —  :«>x -f- 1  ^ 0  bectnin»»  ( 1 )  when  it  i»  il^'pri  Visl  of  iu  Ml 
when  ii^  rniit^*  an^  incrrHMva  by  2,  (ii)    wh<Mi  itj*  nwit?*  an*  Uoiibled* 
w^ufttirm  r*  —  Ifti-'  —  r»(lir*  -f  j? — ^  =  0  bocoiiw^^  wbou  th(?  thml  ii«nu  i*  n«i 
root»«»r  ih.M'4ti!4tiaiiH^*  —  :iri  —  1.tj'^+  19x-f  UO^tl  ami  ^  — 4j^-f-je»+j 
(J.  K)im)imt4?  y  botwiH*n  tbe  tw(i  rqiuitiatiH 

Aj»iJly  the  rt'flult  to  i^limiutttw  m  WtwiH*n  tin*  iMjuatiniii* 

{r'  —  f}m'  +  a{i-\-if)m^aiJ  —  u)  =  *^ 


(u*:oMETin. 

ANNUAL  KJCAm!tATlON. 

JUNKt  1W0, — Timr  ttHowfd,  tkrer  homm, 

tOni'  (|uc«tiufi  miiy  in*  vnntUit] 

I.   Pn*vi'  thrtt  ih»*  Hiiiii  of  fbf  alnilf^•*<lf  n  tfMin^lc  b  two  Hgbl  «ogb-»;  i 
parnllel  ti«  ihi'  hiiHii  liitjt't'tinjj  mw  huU'  i»r  ;i  triaiij^b'  biMH'ts  thf  otti^r  i 
%o  oof'-hjilf  llir  b:uHi%  nnil  in  a  ijjrlit  tn;iiiurb-  tbiil  tb«t  liot^  flmwii  fnmi  111 
right  uii^h'  tn  thr  uiidilU^  i*V  tlie  hytH'thi'itOM^  in  i5<|UiU  to  mu'^-biiir  lUt*  ] 

*2,   Vrnv9*  Unit  the  tiRMli»1  liittv!^itf  it  trijiri«fl(*  tio««^(  m  a  |Mnfit ;  constmrl  i 
two  nUh'H  iiiiil  iin  arigli'  o]>|in«ili<  atw  nf  th*?uu     Diiicii««  thb  e 
is  OU15  Milntitin,  wboii  lwf»,  anil  whi^ii  notitv     Draw  »  common  imtarimi 
oirck'H,  Hint  |»rov»*  th^*  riMtwtnietititi. 

3,  Piiovi*  thai  iti  any  rirriiiii^'ribt'il  qria4lrilat«*fi»t  ili«  intm  <if  twv>i*oi|Mfli|i 
etinal  to  tbo  huui  of  the  ntlier  twn.     Stat*'  n  pro|M*AitUm  by  up 
«tnict  a mi'siji |iro{mrtitMUil  bctwwn  two  Iiih'h.     Hnw  woiiht 
in  length  T     Prove  that  if  in  ntiv  trimiglea  ificilial  Umi  i^tilmwu  iMni^j 

hiUH%  (1)  the  miiiiof  tb(*  t»4Uiiiv«ii»f  the  twonidt^^id ,  (3)ltindifl« 

of  the  two  itiiliMt  tM ,  and  that  in  any  qmi4lHt»t4*riiI  tbi^  •tini  of  tk^a^w^ 

f«nr  Hiilex  iR  — » 

4*  Sliow  how  to  iiiiM-rilHi  thefolUmiug  re^iUar  iMjly^ons  in  a  eiit* trt  tqiiafrj 
(proof),  ileeagnu  (proof).     The  raAlitis  being  a,  find  the  longtli  nf  -^  --'-  - 
triaitfrtf^  »quare^  ortayon^  and  dnvgom, 

5,  Pmve  t\Yat  tW  vciVum«i  ol  wcv^  v*^Y^^Wlov>iv^(l  1«  r^qnal  to  ne*  pri^i 
lyid  »ttimdi*;  t\u\l  w  \tn\u^x\\iu  vvl^wv^^  v%  v%\vt-\Vvv\*iit  «k  \\ir\%tiv<»<  %|m  i 


j 


EXAMINATION    PAPrfhS,    I87S-79. 
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I  ami  that  tlu^  frnKliiiJi  of  ii  iHittigular  pyramid  is  equivaU^nt  to  tbu  &tmi  of 

Tfiraidft,  cio*     (Statp  the  |ircipt»Hiti<m  in  fulL) 

and  0  /i  lire  at  rx^ht  angles,  f>  J—n,  (*  li^h.     Draw  O  CF  per|»emliciilar  to 
uietitiiig  A  B  at  r.  tnul  iiialcf  V  P^^A  (\  draw  i'  (^  paratk4  to  O  J,  iniH»ting  0 

[It  is  riiquirf d  to   find  expre^itiious  for  O  Q  {i)  and  /'  Q  {if)  iti  t*rui«  of  «i  and 

kpmvi?  thill  if  J  /*^c,  th«?u(ir«-f  j^)^=<^««(x-f.jf)«. 

THEORY  OF  E(Jl  ATIOKS. 

CLKCTIVK  Cf»lTlt8£.  • 

Junk,  18?a» — Timr  ulhttc^^  tito  k&ura. 

dvhipnu'n  Lewhi  XltoH  aiiffi  tt\  T.  PtttHt.     (\uht'Etujitu*trH  W,  11,  l\  Ctvitjhtnn  uttd 
Emit  ThtinH. 


L 


the  t^qimtinn  x'^^-9jc-^-r=0.    What  ia  tbt^  relation  Iwtween  q  and  r  wbt^n 
Ion  of  the  ahovc^  form  haa  rqnal  riJotM  f    Pn>vp  that  tht^  conditinn  which  must 
MPdfT  that  rtj!'  +  6jr^-[>ej:H-rf^0  may  have  «miuuI  roots  in 
f  (Uiirf — frc)»— 4 (!»'!— Uric)  (e'  — :j/»rf)==U. 

m  the  eiiHAtion  x*  +  f//^  +  r'jr-f-*'^^'i  «">d  a|»ply  ih*'  lui^rhod  na«d  in  your  (*oln- 
lid  tln'  rotd**  of  lU*^  pqnation  r«-f  ar"'  +  *><Jx-+  19j'-f  l'i  =  0, 
I  »  root  of  rht*  oipuiliuii  ^»  —  (j^'  -^5j'^-|,  14^  —  4=^0  to  tivi*  dfninial  plaora. 
ee  I  he  hit  i  of  lUe  «^*jimtioni»  j^=««»  yS^^^jSj.^  j^  -f**i^^  =0,  2^* —  lOjry'+lSsr^^O, 
ir;y'--f  a(4-r'— y-)  =  0. 

^RTM^mH^T   OF'    KI^CrLISII  S^riJllIFlS,    HlfciTORY.   ^>ri> 

EKOLISIl  ORAMMAl?, 

semi-anxltal  kxamination. 

January^  IR79, — 7tm*'  alhu^ai,  fonr  hour**, 

Kanio  the  fon^i^n  fh^iucntH  in  tht*  En^liwh  lanjUfiisig*'  in  th*^  onler  in  which 
lif^iifB  was  exfrtt^d. 

Irrihe  th**  rirrninHtsinrt'H  which  h^il  to  any  nn*^  of  tlio?*r  iniini^m '*»>*,  and  iliarac* 
jptiy  it^t  ertVi  t  oil  the  ltioj^Ti;io;o, 

phiin  eht' <<*rinsL  L  Wi'IhU  ;  "i.   En|f  hind ;  3.   Briton:  4.   Nonnan ;  .j.  Analytic 
i  hwi^iiiij;*';  *i  LuiJ^n*' d'oil :  7.  Kovival  of  h*ttei-a. 

Chu4»ify  tin'  ti-nsr.M  of  tlir  vi-rh  a4'for<liii^  to  the  ritae  nnd  i  harar-trr  of  th© 
!3iri*s?*fd» 

ire  th«"  pOfiHt'fihi  ve  siti^tiliit   Jiinl  jtlnfal  of  r//<'f«j*,  nuf,  4jotnn\,  platf,  fJimiuOj  Ht'rupk^ 
ff  ffAmjT,  pulUtf.     Explain  fhi'  orijjin  of  the  (KiHs«'*tHivi'-ra.He  tending. 

I  Exphiiri  the  ^rarhml  siiirpliiyinj;  ot  thu  order  of  \\<»rdH  iti  a  sM?nt<Mice»  in  the 

^f  the  lanjfua^e. 

^e  an  at'eonnt  of  tin*  wpoki'ii  anil  written  hmgnage  id'  England  from  lOCH  to 

fliat  i.^  tin5  ftigniJii-anei?  of  the  laller  dat*"? 

plain  the  ease  of  extension. 

^ly/e  I  he  folliiwinj^: 

(1)  (>lt,  win*  ean  tell,  Hi'tvi*  ln>  wlntw  heart  halli  Iried, 
{^)  And  daiieed  in  trinmph  n'er  the  wrtterw  wide, 
(H)  Tin*  exulting  Ken**!* — (he  pnlf*e'H  maddening  play, 

(4)  That  thrillJi*  the  wiinih'rer  of  that  trin  klesM  wuy; 

(5)  That  Heeki*  \^  hut  eravens  shnn  Asitk  more  than  zeal, 
(C)  And  where  the  fcehler  faint,  euii  only  feel — 

(7)  Ft^<d^ — to  the  rising  hnsoni*^  inrnoHt  eciri? 

(8)  Itn  \\npe  aiMikvn  Hud  it«f*}»irit  soar! 


72 


EXAMINATiBn    papers,    1t<7»-7!>. 


V.  (n)  Ex|ilaiii  the  cumtuft  after  OA  {\\  jiiid  tnH  (I);  ihi^  dmhfn  kn(^),\ 
tho  j»«?mktplon  in  (4), 

(/>)  CliLxtiIfy   tho  follitwiiiK  and  ux|>Utti  their  foruinlioii :  MtulititMhg.^^ 
(4);  IwHifwf  (7);  aM'AA?(Ti»  (H),     E^jibiiti  the  fitrce  of  w  itt  frrhltr;  in  ihr  i 
of  «>iiiiA'rrr ;  in  th««  thml  M'llablti, 

(^)  Explain  rhD  wonk  /A<i(  and  trAa(  as  thisy  oceiir  In  (4)  Mid  (5)* 

VI.  "  Ai^tlic  iiowH  fini^^twl,  a  moment  laf  ct,  M«|naf«(«  and  injirkH'|i1jM«i  1 
ftt^rlantatioiiH.     Ye  I.  wi-rtj  thi*  r«\jiMt'iy^s  tent*  mtt'^iHfjr  than  thi*  irrr/>*A^,    Tor^ 
of  nirii  had  Immmi  wou^hI  iir/i  tu  ntteh  a  |>oiiir  /A^if,  at  h'ligHi,  th*'  uletii  Ha 
so  titttf  tij<i4'd*  Ut  4Mitward  riti<ifi<in,  ^avo  tv^ttf^  and  ItiouHamh  wd»1i*t«l*  a/aW| 
Niw**r  vvilliiii  th*Mni'tnoiy  iif  thiMild*'»*t»  n<d  i*v«»n  mi  fhnt  ni^hf  whrii  U^ 
Ihat  (he  anny  had  dtudan'd*  tor  th«*  Parttanit^nt,  had  CAot  hi'tni  mirh  rr^ 
|»latn  the  I'ouMtnu'tum  i>f  tht*  worci^  in  jtaltcM. 

VII.  {a)  Exjdatn  fi»rniati<m  of  ntnvH,  uiarket-idiU't!**,  ouiw»rfl»  ulilc»l, 
(d)  Gtvo  principal  \niTU  of  all  the  verba  ill  VI^  t»jC<H^pt  tbcims  sI^ithI,  ( 

fying  all  the  formic. 

HLSTORY. 


I  I 

L 


Jax iTA-RV,  1879. — 7%mt  alUtwfd^  fotir  hour», 

1.  Give  tho  jfoographiial  piiAition  of  the  ftdlowmg  nuthifiA^  undnlnfeta 
of  rat^fH  rhoy   belong:     t.  PhtrinrianH;  2.  Bulgarians:  X  MA(gymm;  4, 
5.  Kontuantan.i;  H.   Baj^r^ni^a. 

2.  t^talc*  the  threi^  tith^n  borno  by  CharlcH  the  (lival  bi^fom  b«^  wiMifmi|M»fi«. 
bow  ho  i5*»t  o»i*h  i>f  tb«Mn.     What  w^is  tho  ^rmnnil  <d"  ('harlw»>  i^laimto 
p«n>r  f 

3.  Who  weiv  tin- PatTic:ian«  f     How  wa^  tlvMf  power  rt*d need  f 
that  wnoi'iMidtMl  to  thi^ir  position  in  thr^  connnonwcuUh,  and  i how  tiuw  titrc 
ihirt  ohiHK  t4nid**d  ro  ktH'p  The  ^overtinn^nt  aristocratic.     What  iAirM*»til 
tho  aHtahlisliiiituit  of  th*^  Empire  wiLs  n<»t  a  formal  rerolutliin  f 

4*  Conn*^<;l  the  follow i ti jn  dait***^  HtrttinjL:  brietiy  the  hUtf»n< 
Ti»foriH^d  tn  in  thi'  nrr**  »:  <»ii^i,  tilVi,  710, 7:iv',  10^.*,  1 IH7,  l^il,  14 

5.  What  was  tho  German  fin-finj*  in  r^jjai^l  to  townnf     Kuir  wan  ilin 
Brilttin  f     fl<»w   wa**  thi**  finding  afti'tward-*  ihanj^«'d,  and  wltat 
changi'  f 

6.  Dfvwiilx*  thc^  ori>cin  of  the  ljtiiti*d  Frovltioe*,  Mid  show  h^^  ***-* 
the  chief  |>ow#'rs  of  Europe. 

7.  State  the  cinunnHtani't^fl  that  gave  ri*e  fo  the  Lca^r!  of  Cau^.r.*^ 
€«Ut  of  the  doniliiiotiti  of  Charles  V.,  and  i^tiow  hy  a  genraht^tesi)  table 
ilit**  [1014441  *Mi4to n  ttf  eaeh  of  them. 

H.  Explain  the  ori^n  and  meaning  of  the  following  uamieii r     I. 
Yenval;  X  Ieoiioela«L;  A,  Danphin;  5,  Sull^^n  of  B4tm*«;  f».  King  «4' 
7.  Cftliph. 

9,  **  For  the  very  rension  Unit  the  Enmeti  King«  hatl  onc^  Uikd  mnrh 
the  Ein|>er«ii^  or  the  English  King^^  thoy  eame  in  ibr  end  to  h«v«*  mi 
than  either  of  them.*'     Explain  fully,  ^howin)^  what  t^lfecl  tb««  feit<ta1»yi 
popular  a«semhlieH  in  diflfen+nt  Htates  of  Enrt^jw, 

10.  Draw  a  map  of  Europe  at  the  end  of  ihe  Vth  t.Vnt«iry»  pn  tV^ 
mricA  of  the  Rtiman  Empiri*,  KingdonL**  of  the  Franks,  Bur*** 
Wf^8t-Goth9,  and  the  following  placfw*;    Toledo.  Kavi*tina.  i 
iieva,AAehen,  Trier,  Arle**,  Avignon.  l*i«a*  BjMwd,  Byxantfoti,  h  :ih 
lawint^  rivers:  Danulie,  Rhone,  Eid»*r,  Rhine,  Ehro.  Lfdrr^  I\»^  W. 
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^^^^^^^H  ANNUAL    ICXAMINATION.  ■ 

I  Jv N'Kt  I  ^71», — Ti m (f  a  Ih *rcrf,  ftmr  lut urn. 

^  coiiveutiuii. 

m  State  thf*  form  *>C  grivr»rnuu*iit  in  vach  roloity  iit  lUi^  Hevoliiiinii,  uiid  give  a  brief 

fcunt  of  each  of  ili»'  pn^viiiliui^  foniks. 

K  Kx|»!ain  flu*  ti^niw  *^  FVdtTiJ  "  aiul  *'  Rejmliliiiin  V  a.**  ft[ifOi«'(l  to  tht^  (iovtTiimi'nt  tif 

Blfnltr'il  Sfatva,  aiifl  sliow  th;i.l  thwsw  two  priru'ipIrH  haven  liiHtorical  haaiw* 

K  Whrtt  wore  the  ArihrU'sof  CoiifeiloratUHi  f     When  wvw  rhej  iuaperatioii  f     What 

w  tJieir  ilefecfrfl  f 

K  <«iv«<  Moirie  jwx'Jiunt  nf  ^l)  WoliHter-AahlmHoii   trnsi-ty,    (2)  A!a.hama    claims,  (i*) 

Kbeh  war  of  179i^. 

m,  EKphiiii  the  Xavigation  Aft*  sintV  Hieir  nhjert. 

K  fiivean  aceoiint  of  the  hutth^  of  Getty^hiirj^^  anft  Mie  «Mri'tini«tan<'e*i  which  jirereded 

■  foHoweil  it. 

m,  Th«  treaty  with  Fraiiee  in  177H ;  hy  whniii  wwi  it  hroaght  ahoiit,  and  what  were 

R  Show  how  nnd  when  th«?  MjiHHachiiJ^ettH  eharfrt^r  wan  h>st,  jitnl  In  svhjit  form  if  was 

Id.  Draw  a  rnap  of  tin*  Loiti^iiuin  ee^^ion  of  lHO',i,  an«l  of  the  territory  (Voui  which 
nrcry  was  oxcliideil  by  tlie  Mi^^onri  ConijironiiHie. 

I  ENHLLSU.  I 

I  ANNUAL  EXAMINATION.  I 

■  .FUNE^   1879. — Time  alhm'd,  Jour  hours.  I 
p,  t>i04Mi.%i  the  vahui  of  argumeurit  frtnu  analo^;y.                                                               ^ 
p.  In  wliat  way  and  with  what  limitations  may  afi&eeh  be  nald  tn  he  thv  gnide  ta 
htt«n  proiM^f 

til.  Kxphiin  perso II al  metaphor,  fine  writing,  partial  iitductioUf  novt^l  and  raniaricBf 

batiahi  and  acundeutH. 

Iv.  Show  by  the  method  of  elimimirion  the  iHtft^reiioo  in  mpaning  of  the  fojlowing 

kla:    Expedient^  convenient,  oppnrtime.  j 

■,  Explain  the  formation  of  tlie  wonls  hi  Uri^a  i  and  (^mjp^  showing  wbnt  law  of  ehange^i 

Kh  niuMtrate.s, 

Wl,  Correct  and  point  out  the  fanlt**  in  the  following:  *'  I  expp<;t  my  folk»  live*  most 

lof  nine  miles  fW»ui  Lake  Erie;  itV  »4ort  id'  hiuesouie  out  thore,  ]>iit  it  ain*t  a  great 

MTR  logo  for  an  individtnil  rai^'d  in  Main*.*,  and  Fd  as  lives  go  \\m  uot,^* 

WW,   **Hy  making  the  *»aiu*^*  nniti  a  eapitiiliHt  and  a  workman,  eooperaticm  enabl<« 

k  to  understand  the  ilitHniltiejiiof  an  employer's  poHiticm,"     Snpjdy  what  is  want- 

k  pnt  in  the  form  of  n  syllogisui^  and  point  out  the  varioiiH  premit^eH  and  tenntt, 

vlIL  *' The  Lord  Chaneelb>r  bad  been  guilty  ot'  eritntnal  laxity  in  nfllce,  bnt  thla 

■I  explained  by  the  immenHe  demand»  of  his*  iKmitiou,  and  atoned  for  by  the  -special 

lors  he  had  undertaken."     I'nt  in  the  form  of  a  Ayllogii^in,  exphvin  the <?rroT,  and  draw 

Ujigram. 

B«   Explain  the  lignreH  in  the  following  pfusKag<%  and  expand,  ujh  far  a#  they  adtnit 

hxpan»ion: 

B  **  What  are  thine  hope8»  Hnmnnity  f — Ihv  fears f  - 

B  l*oor  voyager,  upon  Xhm  \\\hh\  of  yearn,  ■ 

I  Whtwe  tide,  nntiiniin^.  liurrieH  to  the  tiea  I 

■  Of  dark  unwaiTbaldi*  eternity ;  I 
I  The  fragile  ^killW.  in  wbieb  tliy  ehildr**n  sail  I 
I                             A  day.  an  borM%  a  inoinenL  witli  the  gale,  I 

■  Then  vanihli: — gone  like  engb«^  on  the  wind.  M 
W  Or  finb  in  waves*,  fhut  yield  ami  eU»«t*  Indiindf  ■ 
I  Thine  liopew, — lost  Jint  bor«t  buried  in  the  deeji,  I 
h                              That  rnnf ,  tbron^^b  titorm  and  calm,  in  iron  «leep."                                    A 
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FRENCn. 

ANN t: At.  KXAM]>'A'noX. 

Jvnir.,  Ifcfra— Bmr  alhtced,  four  koui  -. 

TriiUKl;ii«*  itiUi  Krcnt'li  i\m  M\vwiu^  »eiiti>ni'^ii ; 

1.  T<*U  ini*  whiifc  yoti  kijow  of  Rubi^rt  FtilUiu'ii  liwt-nry.     \Vli*»ti  aiiit  < 
bonif 

2.  Robert  Fulton  wii«  btim  in  tbr  UiiJt*'d  Htnt^w  in  176&. 
a.  Hp  wii«,  without  ilmibt,  tlu*  ebilil  of  rifli  piinnitg? 
4.  On  tlit^  I'ontrary,  bi«  p:»rt'iit«  wrrr  vrry  iioor. 
5*  IIow  diii  br  b('(fin  lifr  f 
fi.  An  mwm  UN  be  kh('A\'  bow  to  rmiiI  n-tiil  \i^rilef  be  wua  plucMMlin  i 

jt*wob'rV,  • 

7.  And  b%U*r  ? 
^.  LiiU^r  bt*  Hliirt4Mt  fcir  Eujebirid  arid  Hdidii'd  inecbtuiicd* 

9.  Tbwy  say  thiU  he  invi'ntiMl  niaiiy  rbitiga? 

10.  Vc«,  fhtmi  tbtti  tinK'  bo  inventod  iniwiMnntly. 

11.  Ha VI*  bm  hiVfuriotiH  Ikmmi  ailopted  f 
ri.  Lator  bL8  tuvi<ntbmt!>  wt^n^  wUtiAvtl  nnd  put  in  practice  by  AmetiAanl  I 
13,  Wby  diiyou  siiy  **  Inter"  T 

14*  Hhcuiimi'  at  firHt  tbi*  public  mul  tb«?  Eiigliab  Goveruineiii  didMilfM^i 

trntion  to  it. 
Uk  in  pTVMHivv  of  this  iJilHoulty,  what  did  Fnlton  d«  f 

-    Uk  Hoping  to  fiud  uion^  onconragi'nimit  iu  France,  hit  cmiBod  Ibe  4 

rivinl  \n  PhHh  in  171*6. 

17»  With  wl*at  did  br  orrupy  brin^df  in  Franc*'  f 

IH.  He  wfirkt'd  hir  -Mni^rt*!  yt'iirw  tit  ii  new  wiir  t'Ui^iui*  mvenUsd  Uj 

19*  Witbout  doubt  tbe  novrmmmit  aidetl  bini  f 

*i<).  At  Hr-tt  the  j^ovfrnmrnt  piv*?  btni  btlp*  th«u  forsmik  Uim* 

21.  It  WAA  tUjit  which  fk*ttireiMy  diuvided  Idtii  u*  Irsiv©  Frnn«^i*  f 

22.  YvH,  Ijut  lki<  met  one  of  Iiim  (!ointtryuH*ii,  wbo  b*nt  bini  fiin^lfti 
2^1.    Iltiw  iHd  be  euipltiy  tbiit  luoney  f 

24.  He  htiilt  H  hirife  steiiiiilMKlt. 

25.  WhH  it  il  HllVVVHH  t 

IHJ.  Without  donbt.     He  proved  it  f^neeeMKfiil  in  1803. 

27.  Wbut  did  tho^e  wbo  «;i\v  the  i*x]»erimr'ut  dof 

2H.  They  were  ii*»t  b«if?  in  forjreltinjr  if.  , 

21».  This  )H  very  iwtoruKliiu^^';  how  eau  yi»u  explain  it  ! 

30,   It  w»**  at  the  lime  Xat'oleou  ^vas  mo  viet^jriaus,  wh<*n  Alt   KraiicwVBl 
ber  Kuiperor. 

HI.   Very  well.     But  I  sii]ijtoi<«*  Fulton  itoiblnot  1iiiYi<«Uiten  very  w«H  i 
dbl  b^'  lU)  then  f 

•f2,  He  retnrni*d  tn  Aiiieriea  and  hiiilt  a  new  ntc^i^uilKiAt. 


GRAMMAR. 

Give  tbr  pbiral  of  the  followinjT;  Tioiui!*:  — 

L  Tbosi<  ending  in  the  lingular  in  n,  x^  iind  j. 

H.  NonnH  ending  in  ttu  or  ru. 

IfL  Nmuiim  ending  in  uf. 

I \' .  ( 1  i  V i*  t  h«'  fe  un  I li 1 1«»  o f  ( 1  m^  u i y »*c ti  v t*n  hrurt^ui^^  htm .  /in*,  m» irmt* 

V.  Exp\a\u  t^\e  rvAe  wN^nxV  v\iiflU  t'*ri\l^  vw\\v\  wVVU. 
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f  How  lUi  iw|j«*i'f  ivw  Mjfn^o  witli  rlie  iioniit*  i|iiuliri(Hl  f 
E^  Whrit  U  tho  pl»U"i'  iif  tho  H*l.f«M'fiv<'H  in  Kri-Mi^h  ' 
J,  Oi%-i»  fwmie  <»t'tht»  iitlji'i'th'iM  wlkii  li  iht  not  lolhtw  tin*  fr«*iif^ral  rule. 
How  many  !irrirlL*<s  *ir»'  th^'n'  hi  FfHurh  f 
low  iiMiiiy  jS4'mli*TN  itrt-  thvit*  f 
h  ilitre  any  rale  f*»r  fliMtingnUhiiig  jeoudcr  ** 
E?Lii1;iiii  wliat  is  tiit^atit  liy  **  n  |inrtiHrc»  m»n«<*". 

\  Givf  in  II  it%h\v  — 
a)  Till'  jin'(*Piit  imlM-Htivi',  lirsr  |M'r»oii  Hiugiil.it"  jtiid  jiliinU, 
6)  The  im|M'iativ*\  8<'t'cin«l  prr>M»i»  Mingnl^ir, 
t)  Tlje  pr*'MMjt  Kiilijiinrtivi',  rliinl  |i4'i'»Min  Hiuj*iilar  ittnl  i»hiniL 
d)  Thi-  fuf  art'  first  jiiid  Htt'ouil  pMrwjii  f»iugalar, 
\  jimt'tir.  itrrmr,  rmcl  rr,'«ir. 

D'anslate  the  foUotPiuff  info  Enffli^h  : 

t.F,S   AV  rVTURErt    |>K    rf.i.f,MAQrE.      L!V"RE   l»HKMfRK, 

!3»H<>  nt»  jHMivjtit  w(«  oojifl<>li*r  ilu  U^j>iirt   UTIyani'.     Tlrtni*  hu  cl«uikiir»  cIIl^  jm'  tron- 

lU<Mtrr*Ui<4>  il\''tn*  injii»<irl«'llt\     Sa  "^rottf  ne  i^*»r*unjut  |iln»  <it»  sun  chant,  le« 

les  c)iii  Iji  srrvairnt  n'cisaii-nt  liii  parlrr.     Elli*  m*  prcmu'UJiit  jwrnvcnt  iM*ulo  sttr 

ijH  tl^niris  iUnit  tin  imntcinpM  Monirl  iHirtljiit  mi\  \h* ;  iniiis  vt^  lifiuix  licux,  Imii 

PiJ^rc*r?<«  *li)iil*Min  nr  faiH3iii'rit<|ni'  Ini  ni(i|K^l*'rh'  fristt^  stmvenir  irilyast',  (jiiVHe  y 

"Til  tiint  lie  iVus  impres  iri-llr.     JSunvi-nt  i4lf  tleiiitMirait  inin]u!»il«*  snt  \t  rivA^t^  de 

quVli*"  ari'DHuif   «l*"  ««*»*  laniii'H ;  rt  p11i«  *'laif  HjinH  •"f^w*-  tt»tini«^'«'  vt-m  le  fAt^  oil 

i*u  d'lJlysw,  tVnilunt   1*^h  iiudon,  jivjiit  diKiiani  h  M^wyrux. 

-^-c'oiiii  ellf  inKT^'iir  h*s  d*5l>riM  il'mi  iiavireiitii  vivunit  dt*  fain>  uinifragr ;  des 
^^e  mmfiin*  niit*  en  {lioiiV,  di*»<  njnie«  ^ourt(^H»\*«  i*t  Ih  wnr  U*  Hublfs  nn  j^ouvf-rnail, 
tl.  d«?s  <'*»rda^i\M  Htittant  wiir  la  ♦'At**.  l*niH  4"ll4'  dt^cnuvrv  d«*  loin  dt^nx  ]i(unint*s, 
I'an  jmruisHJUt  ^i*^^;  rautri' cjuoium-  jt'inir.  ri's^^mldnit  i\  Tlys^.  11  avait  ^s, 
►lir  ft  !*a  H»»rt^,  av«c  aa  taillo  «t  »M4  ileurartih*'  QiajeAtnetitR\  La  d<k*ft!*i.t  eyniprit 
^4^tait  lVlciim<]iief  tits  di*  vg  lii^roti;  niai».  iiuoiqiie  [en  dieux  BiirpaHtuMit  de  Udn  eu 
•i^siincp  ttMiM  Ifs  lioninji'w,  idli'  iw  jint  dt:*iumvrir  qni  ^tait  c*^t  hniniin?  v*»n«^rable 
T^l^iJiatjiU"  «^tftit  a<•i'onlpa»*ni^  C't'wt  qin^  l«8  dimx  Hnp^rit^nrs  racbent  aux  in- 
tTH  Unit  i.*t*  «(i»i  U^nr  {daM»  »»r  Mini*rvi%  qni  artiimpairujiif  T»^lriini<|iti"  houh  la  ti^iire 
tittiri  111^  voiiiait  ]iH»  »'*tn'  roimuede  t'alypso. 


TiniinN<»Mi:TlfY. 

Jama  hv  ,  !  H71>.  —  77  wr  ttUowtfl,  Jin  hm  vk, 

IVithoHt  tahitit. 
[Tw4»  i|ii4'»f  iuuH  mjty  Im'  oitiit(<4l.) 

Iial  J^  *bi^  eirr'ular  nuvtsiirt*  of  an  nrvf  What  is  Hit*  miit  of  f'irt»nlaf  nn^jwurt'f 
ki  bMijjtIi  of  tbe  unit  in  do^r^fft,  niinirti^H,  and  iwH'onds*  1»iUIik«  the  decant  ot  an 
M'bflt  vabtf*H  of  J  niako  oacb  of  tbt*  t^xpn'twiunH  sin  'x,  cow'x,  tjui  ^  Her  ^jTi 

jhU'f     Writ**  ilii'  sec,  i'omfp,  and  cut;  of  )  ^j"^  ±  y  '  making  n  .smxtM^sively  *2,  r»^ 

Writ*'  a  tct*n**ral  (»xprfH»ion  (t)  for  all  tlm  aii^b'M  wliitb  bavi'  th»^  «anu'  Hini^  a» 
*|5le  a,  i'i)  for  all  an^lrn  wbirh  hav*>  tht*  Hj«rn«>  ro«in»s  (•*)  for  all  an^^U'H  nk;\\\v\\ 
ttlc  »»jtrnr  tan^riit. 
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2.  Mnke  a  table  sUowiug  the  sine,  i?(miiii%  tnnj^tmt,  utid  vemtu*  iif  ihm 
15s  *i>f  .  :K»-\  4ri^»  fjtJ^,  (i7|^.  75^,  90^,  siTul  of  the  supi»lrmnit»  <if  tli< 
mvthiHl  «»f  ohtaiiiih^  i\u^  ritin'litniH  ui'  15-  and  *i2f''  rrnut  twi  Hhnwu.     1>^jimu»iw 
to  bf»  iinlit';iti^<l  only. 

'S.  Ati^umiiig  thi3  rurmiUa^  for  thi^  siui?  aiut  cosuic  i*f  ^^  *  y;«  dedmre  4kf 
aimr  s  sin  y  ^^  .  .  .^  cm  x  ±  ctm if  =^ .  .  .,  and  ftitmultui  for  thr  tine*,  cmoc^ 

gnit  of  2/  and  ^j-.     Siiuplify  the  i*xpr<^B»ioti  Ian  (T  -h  ?)  H^  ***»  (^  "^il* 

Wiiti'  nin  5^  in  lei'nm  of  sin  *» 

4*  Wr}t«^  thf  fornmliu)  for  tUv  »M^lutiun  of  a  iilnni'  ri^ht  triAi»^l#^  (r  th«»  t)(^l 
(1)  \x\wu  *'  am)  (  an-  ^ivtMi^  {*!)  whrn  fr  an«1  <"  an*  t;ivrit,  (IS)  wh«^ik  it  aJid  A 
giolvf  a  rijirht  lnan)ili\  lU*^  byi»ollH'niiMi*  bring  r  and  rbi-  aiiitl^  .4  r^^luft'*.  Ill 
ktiiit^  of  the  unuh'  hvt  wt^i^u  two  fac'*^8  of  a  regular  T«tra«*«lron,  J*<»Kc  tV 
36 -h  lHnt|W-|.  tan  ^i"  =  (». 

5.  Pit>vo  that  in  a  idaiii-  tiHiiugh>  "^  J  =  I-^"  t  !^^?i  »ud«'^^  +  »*-< 

Deduc*'  tho  form tila^  for  »*ii*  ^  J.and  for  A'.     Dwliurc  fornuiUu*  fnf  tlto 
plane  trtaugb'  hv  riK^ann  f>l*  a  pi'r|H'iiiliiMjlar,  (1)  wh*'n  rwii  hhIp^  ttnd  an  »« 
artf*  jriven,  (2)  wIii^ti  tli**  thn>f  ?*iilf§  jirc  jfiv«*n. 

♦t.  State  tht*fiMiduuuMil!iJ  tln*cjreiuHof  Spheriral  Trigonometry;  d^^dnr^-^t^ 
thrw  tln'<»U'njH  the  tononhiH  f*ir  the  ■Hohiltim  of  the  right  Hpheriral 
and  (*.     State  Napier'n  rule»  in  full.     Apply  the  tbllowtng  fittwnXsu^ 
Migy :   Vtm^  {b  ^  ct^C^-f-)eof>(A-vl)^  ^^,,  ^.^  ,V=«l"i*^  i**'*^ 

*  Hin  C  Min  J 

7.  Hwlucc     thH     !ir»t     and    »eeonil    itf    NapbTM    AnAUtgien> 

2,,  tan'         a       A";  fiml  the  time  of  uttniit^t. 

8.  8olvi»  the  equation**  iO»->0  nijj  3 ^  ^  sin^  0  ocw  IK*  —  ft  and  tan     ^z  — 
tail''  (jc-f*  I) ^=  t-iiti  ^  •*^-     Kliniiuate  ^  het w«^<*n  lh*»  two r«i|iiatio[iM,  jf  i^  j*  tjiA #  -f 

jf  =  j-t«n  (^  +  ^)+if«t  (^  +  0). 

9.  Find  thtr  relation  betwt>€;u  the  mtUm  n,  li«  iitirl  c  of  a  |»laii<*  trii^iaglir  vbi«  l&i 
A  i»  double  the  angl<*  iJ,      8h(HV  that  thi^  ir*  inipoHMibh*  unl<^*tfi      im  in^r«|i^ 

kfi»  than  L 

10.  Piiid  the  relation  between  rlie  rtinen  of  th*»  Mtd<»n  of  a  f)i>||«*Hc«l  trUiifli 
the  angles  J»  fi^  and  (^*  sire  pro(iortit»nu!  to  the  nuinbern  1,  %  s^vtii  3, 

8KMI-ANN!  At.   KXAMIXATION. 


.lA.vrARY*  \f<7^.^T%mrnUnwttK  Hrr  koun. 


I'rartii'nt  wnrk\ 
[fJHr  «|Tii<Rtlfiti  tfiuy  \tc  rtnilttrtLj 

K  1  sike  from  tbt*  tabli^4  the  following  logantliniH,  |iit»tiaing  l<»  f*«hrl» 

furirtitiTi:   CoHitie  IMP  :H»'  :lo^   tangent  251^  W  30'\  «i*cant   2 
351    21t'  2*>'\  ^I'rimt  It^f^  |rV  |(i^^  cotaii  «>-'  3<V  mv'.     Find  thi^  an. 
the  folhming  tahuhu  higjirithins  in  the  qiiadinat  tndu  atol  1  (.%, 
aor*4ti2(:kl),  tan  9.2;'>442  {'Mu  auil  ^^-rnnt   lU.74rMk'MtIi).     FitoJ 

•f  catan  '^  ^  1 1. 

2.  In  a  ]dane  rnangle.givim  J,  5F  90'  4fr ;  rr,  :Ka3i;  I,  4^.17ft:  »«ilm  t^  ti 
and  find  t ho  aiva. 
a.  In  a  |dau<<  trhmgle,  giv45n  a,  6L2(17;  A.^^.'-^ld;  and  n5?.(>li,iiiil  ihp 

the  ladii  of  the  iu^ArihtHJ  and  eiroiuuacribed  eireleii. 


KXAMIXATION    PAriCHS,    1^^711. 


i  i 


ka  splieriral  rij^lir  trirtuyjlc,  given  J,  6'>^  IW  4ri";  h,  llil^'  ,{^r  lo   j  solvi*  tUe  tri* 

iivvu  /,4(M4r  56'';  £,93^:MV  lO^^  X*  d/Jl-  4i(  40  '  S;  tiiirl  /t  luui  /.  »ud  with  the 

Jtttitudt'  iioti  iltMltnattcm  lijul  tl»«  tiim'  of duiima. 

Jivf^ij  J,  UO    iry  30^';  /rf,  i:U    1<»  :W';  a,  127^  aO'  'MY'i  mlvt*  tlif  rnjuii,He- 

JivriJ  a,  im   2:{';  /^4^^  U'  :Ul ';   /^  *i9*=  41'  30";  wilvv  l»y  iii.%'Hi>*  ttf  Na|ii<r'!*  Auttl- 

m  (mH-«)  hin  ^  _ 

\/  m-  »m*B-^  H*  sin*  u  —  2m n  mn  u  sin  0  cob  (b  +  >?)' 
'  «. 310.45;  H.-3l»n.4^;  a,\l^'  W  'MV;  .V/22    30^  :^0'^ 

riiivr  Htutinits,  til'  v\  hich  tbi'  lirHl   in  m  yntds  rroui  tin*  .siniuFitl,  ami  i\w  sm-ntid  ri 

j  rrniii  Jlir  tliiiilt  Jmd  \siiirh  lit'  in  tin*  Haiin^atruij^ljl  liiir,  ar»i  vi<*w<'d  (Venn  a  tniirtli 

»:  tii«*  ilistaiirv  lMitwt*i'H  tlir  first  ami  hih'oikI  statiims  r^iilitf'TiflM  iiti  ati^l^  a,  and 

llltinf.M''  he'twrrn  tlu*  K<>rnncl  iiiul  thircl  wtilitiMifls  riri  uiif;lii  .'?.     Find  thi^  diHtaiice 

be  tlrst  fitttttcm  to  Iho  fourth,  whi'n  m,  n.  a.  ;ind  i  have  tho  *tnnii*  vjiluc**  as  ^iveii 

ftimi  1*. 

ANALYTIt'Al.  (iKnMllth'V 
.iXN  U  A.L    EX  AM  1 N A I  lOX . 


Jim:,  !)^9,— Tiwr;  nJhif?t?d,  iknr  ho*trH. 
|<»iii-  ^tnifitiuu  inny  hr*  nmUt«*(l,] 

ITriti-tho  oqiiaitions  to  tlie  ttdlowiii^  liiMVH,  (it)  through  (2,6)  and{:J/2),  (ft)  through 
»1  |M<r|w^iidii'ular  to  !{/> — 4j'="k     Find  tho  h^u^tlio!  tho  )»eri>eudirulAr  from  (3, 4) 
U  r»j(— l'ix-)-H  — 0,  !»nd  tiiid  till'  tsitixt'Ut  or  rht*  jin^^li*  ht^tw^fiMi  2/^  —  Ilr-f  Ti^jCt,  and^ 
-4r-fri=0. 

..  DinJm'15  thi'  r«5ct4iii}^tjhhr  tMHiatioii  to  thi*  cin'lH;  titui  tii**  ('iiTiatifm  to  ii  rircle 
Wj  pij.HHO*«  ihroiit^li  (H,6),  (1.5),  Titiri  (JJ, —  I).  Find  thf  i^qiiatiouH  to  tungcmts  to 
•  y»^—lOjr  — 41^4-4  =  0  \vhi*'h  |»jvs.s  throu»rh  (12,3). 

Di-»iliit'«'  th<'  I'finiitioti  to  Ihr  pamholii.  Find  tin'  lenifth  of  a  |u*rprndii.'»jljn  from 
fociiH  iijMiH  u  tui)Xi*nt,  (1)  in  tt^nnA  of  j-,  ci}  in  tt^rins  of  wt,  F'rove  that  taii£j*'nt*j  at 
fxtrrruitios  nf  n  furjil  rljonl  nn^  inTponditidur  torntli  otht^r  and  moot  on  thediroc- 
.     Find  tlu"  ofjnation  to  tho  Iociih  of  the  niiddlo  points  of  foi-al  idiords. 

Df*li»»M*  tin*  polnr  iH^nntiou  to  tlii'  idlipM*-  hv  ino\in^  fli*^  uri^iin  to  tho  It^t't-hAnd 
im  mid  th«n  InniAronnin;^;  lo  [tidar  ro-ordinatvs.  Find  tUo  huijfth  M'  n  final  thord. 
ilati)  th»*  «vt'»'ntrii'  fiti^U-  (fij^iiri*),  ami  Und  fhor«i-ordiriati*9  of  »  poiiif  nn  tlio  pllips^ 
pniih  t»f  it.  I'mvo  that  tln'  mcM'titni'  anj^h^s  of  tho  Ti»rtirii»  of  ron,iti;jfati*  fliainrtors 
•r  hy  y*!'  .  Till'  mnjiH*  axis  of  an  idlipj*i»  in  2rt  and  the  frx'i  are  midway  hotvvi-eD  thti 
ict'«  aud  ci^iitre;  tind  tho  t'<pnitioii  to  \hv  ii^Uijjho  mid  its  orceutricity, 

D<^ducr  the  oqiiattoti  U*  an  liyperhida  ivfon^d  to  itw  asymptote!*,  and  provo  that 
tw«i  portion?*  of  any  si'oaut  liiL-lnded  btstwecm  the  curve  and  a#<ynipt<JteH  are 
ih  Coa«t rnet  thn  h»fi  of  tlir  two  iMpiutioun  v'  -{- ^Jt  +  I'lr^ — ^ff  — 'Ulr-f-  Iti ^=  0  and 
-5J-.V  +  *ir-  —  4y  —  4^  H-  *J  =  0. 

tot?  tht^  U»ri  of  th»'  foHowin^  rMpnitioiirt  : 

n{n^-x')(i/-^j-)—ff*  =  tK    iy~r)  (.v-4j")  (.y  +  SLf)=«^ 
(,V— J")  (,V  — 4^)  Cjf  f  i^)  ^>^<J^^  nnd 


78  ^^^  EXAlfnCATIOX    PAPEllH,    l&T'^W, 

nrFFERKXTUL  AND  rVTEGRAL  CAU  t'lJ'J«J 

»k\VK»  lH7t». — JVfo  papern,  two  htturn  mch, 

( tukt-Midi^hipnuH   J.  L.  Sahock,  J.  U.  Limtard,  J,  I.  Kocm,    K  C.  RtOrr^  JJ^ 
J,  A.  llootfrwej'ff,  EutfCHt;  i*arraU^  Tatittker  SrmttK  H.  K.  mkUr^attd  F,  B^i 
(Uidft-KntftMtrrn  J,  M,  IVhltham,  and  (Utntam:  Karmmtfrhn^, 


log  MO  ^  J/ 


r  -  sill  X    Jo  ^     J , 


T  tan  •»'  •  4j  I 


"2.  GJVfsn  tlir  fixpil  linr 


1=^ 


(axes  rectangular),  through  the  arijihi  <lruw  a  litit*  O.?.  ctittitig  tlie  girifo  tiipi 
let  R  hvi  the  (iMit  <»f  th«*  ortliuat^f  to  t!ie  point  ^^  through  R  ilmw  a  p^Tpeii41l 
0  S.  It  18  retiniiTMl  to  llnil  th«?i  i«uvi*{o[»e  of  thiH  [NT(N*nd)cu1ar,  jitid  to  i 
of  the  curve. 

3.  The  iHinatUiu  tn  a  eiirv«  is 

^  hIu  4o   ' 
find  jVf  and  make  a  Hk«^t«*h  shovs  itijx  tti*'  :iMViiiptot^,ii  in  pcisitloti. 

4.  Trace  the  rnrvo  i-^ —  ri-r* — nVtf  +  wv^  =  ^^  and  find  the  tan^* 
^point.H  where  it  eroswf*  the  axis  of  X.    Trace  the  cnrre  rtjr*— j*,v 

points  of  intfe\ion« 
&.  lYiiue  the  curve  if  {jf  ^xy(  v  -\-*lr)~  4a*x^  =^  0. 


Iiit4*«jrai+^  the  follnwhi^  exprew-nkins: — 

"  ^inftde. 


U 


f     v^jf '  /         eow-tf     ' 

/dx  r  /^r  df 


J   **l/l 


-t^ 


X 


J 


jr  dj-  . 


•diit^t*m?9d 


4.   Find  the  whnh-  unm  eijcloiied  by  the  eurvi*  a^^  —  *2iix* -j- j^  =  0» 
If  a  plant-  ho  pas-M^<l  throiijjh  the  middle  point  of  a  ni4li4U  tii » i 

dienlar  lo  the  nidiUH,  tind  the  vtduine  of  the  twdid  v.nt  off* 

h.  If  the  eurvi*  y*(x  —  4*j )  =  <ij^ {x  —  3« )  revolve  ahonf  the  axb  of  XA 

gi*ner»red  fnmi  x  =  U  to  Tz^'Aa^ 


EXAMINATION    PAPKR-S,     f   T^^-TJ*. 
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iDKPj^RTAIKN'X    iiW    I?H:YBICB    A.Nr>    CHEMIST KY. 
KLKMEXTARY  PHV8IC8. 

A^Nl^AL  KXAMINATfOX, 
JvSEf  ]^9.—TinH' allmrt*d^  thrtv  htmrn, 

I>lHSkTilM*  flj*t  iJii^ftiiMl  of  tiiiiMHiirJii;^  tlio  v«»ltH'ity  **t  itounil  in  )5H.«t*«, 

Tlu^  ccw^mrivnt  or  i>xji:MiKi(Hi  uC  \>ri%^  is  JMXMHI*;  uf  hiM  h  .'WH^ni  L     A  bnw»  liar 
Hnn'»  H20  mm.  on  ii  bUm'!  iiietr**  sc^alt^,  IhUIi  Uairaml  settle  nt  10    C\     What  will  it 
bsun^  wht'Ti  lioHi  are  lit  50    CT 

WluU  aix^-  till'  liiws  i>f  8itiji;Ir'  r»*fni€tiou  f  [k'thio  flip  iiiilox  of  rf>fni<;t!ot)  aiirl  tho 
ical  «ngN%  uiui  t'xpreas  tht'ir  relation, 

A  wplirricfil  nifrror  has  a  rafliim  ni  c'lirvattirt*  of  <»0  cm.  An  ntiject  10  vm.  high  is 
cctl  HU  vnu  fruni  its  siirtuiM'.     (live  [>OHiliim  aiiil  nix**  of  imap'. 

Wliat  is  n  priBiu  ?  Why  %Ums  it  i1iji|iei^(^  whifo  light  f  What  aii-  (hi>  [iroiiertiH'a 
he  dirttTv^nt  jMirlw  ol  (In*  snlfir  siiiMtrmii  f  Why  fniinni  ^«kkI  [»lH»(<»^a|ilis  r>f  th© 
)fvn  nf  i»l.*iitU  h«^  nhtaiiH'il  * 

Thf  imlex  of  rrlViU'tJori  of  water  ia  Ltl^Ui;  f»f  ^laHw^  1.54.  A  ^hi88  |in.sm  whos© 
pctiiijir  angh*  h  60  ia  itiirTUTHt-d  in  wak*r.  Whiit  is  the  deviation  of  a  ray  of  Ugbt 
;  on  Htrikini;  fh^'  pri«ni  inaki'«  iin  allele  of  20-  with  thtMionual  f 

iK'fine  the  optiral  reiit}^'  i»f  a  hn?*,  Shuvv  how  the  imager  an?  formi^d  in  the 
[>le  TnierfmeojHv  i  omiNunnl  iineroHeo}»e,  and  eeleiutial  teh^neoiM*. 

The  refnuitiiij^j  an^U-  at'  n  |H-iMiii  in  B4'-.  What  is  the  atigU*  of  Incidiniee  of  a  ray 
.  itiakeH  the  critieal  an^le  with  the  noinial  in  tiie  i*]>poHite  i*idc>  f     u^^K54. 

Given  a  goM-leaf  eleetroHeniie  and  an  insulated  hox  positively  ciharged,  how  ean 
I  give  the  el».«ctTO»cop»*  a  iHTniianent  nej^jative  chari^e  f  D<>4M?rihe  the  action  of  tUe 
trophonm, 

IndicaU*  by  arrows  the  directiou  of  the  eiirrenl  in  the  diaf^rani.     Will  the  eml 

the  Hiitatie  in^edle  move  above  or  beknv  the  paper? 

CHEMISTRY. 


AK^UAL  EXAMtNATKKV. 

.Iaj^itaky,  l*f79. — Buie  aUawed,  Jive  honrn. 

What  ar»'  the  relative  advantaice«  of  Chili  ami  Imlia  flaUjjet^^r  for  usm*  in  guii- 
irderf    How  may  they  he  diatln^ui^he^l  from  ea«h  other f     Wliat  arr*  the  Kourees 
lie**e  BaltM.  and  what  in  the  theory  of  their  fi>ruiatiou  f 

(five  the  uiembcn*  nf  the  chlorine  jtjnnijt  arid  show  the  relation  Uotweeii  them. 
Detine  an  aeul ;  a  h»i*e ;  a  salt.  > 

(Jiveu  ZnUl;,  Hl'l,  H-O,  KeO,  FeS,  Nli|Cl,  show  the  <|uanti valence  of  eaeli 
rnieirt,     Detiue  (]iiitntivalenee. 
^,  The  %'aUMieiesof  K,  Hn,  Br,  and  Si  l>eiu>?  respectively  tme,  two,  three,  and  four, 
•  the  hydrati'H  of  lhe»<'  eleiiieal?^, 

IK'flK'nbe  hydni^fMi*     liive  the  iiii'thod  for  its  pn^paratlou  n«Hl  in  the  laboratory, 
:  reawmM  liH^^e  we  for  believing;  that  its  inuleeide  eouraiiiH  at  leaiit  two  atomnf 
»  \l'r^«Y  the  t>^ieal  formiihEt  for  eateie  siitphate,  plumhic  nitrate,  fuidic  chhindi^ 
fsnimonia. 

When  copper  In  iicUni  itpon  tty  Hiilpharic  ai  id,  we  obtain  enprie  nnlphate,  wat^r, 
l^nlphnrooH  anhydride.     Write  tiie  reaction. 

i  Kfoni  cm   t»f  P  (Hp.  j^r.  KH)  vvtiat  volume  of  ^a^jeoiiiii  bydro^ron  phosphide  will  be 
ii#*d  at  15' t'*  and  74  cm.  pn^HHurt'f    What  are  the  prt>p«^rties  of  the  hydride  f 
Write  the  phemieal  names  for  A*?,!*,  Pb(NO,)„  H,80»,  Ha8(>4,  Na^^O^,  Bft(CIO,)t 
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EXAMINATION    PAPERS,    1878-79, 


IL  Calculate  the  piiiTeiitagc  composition  nf  {Kit4ft88ic  clilt»rute. 

1'^*  DoBcribo  siilpliuroufj  anh^  dride  ami  e^LpUiiu  it«  as»*  ii»  ii  bleuelurtg  n^iil. 


nKP-A.RXMKWT   Oin    Kl^J-CrLISH    BXUI>rRR,  l^ISXOKY.i 
UON.sriTiriioN  OF  THE   LTNITEU  t>TATK> 

8 RMI  ANXtJAL  R X A.MtNATlOX. 

January,  1879. — Time  alhiv*^,  four  hnnrH. 

1.  Dt^fiiH*  writ  of  mandamiis,  ex  post  facto  law*  bill  of  attaiitti^  r.  ♦  .•:(<  tif 
exclusive  juri.Hilictioii,  U'tter  of  niarqiie,  writ  of  ImUt^tiii  t!or[HiA,  coinriion  lnw. 
error. 

2.  Exnpluin  thv  Uniiuitum  *if  tln^  Siii\v  of  West  Virt?iTiia»  quotiti|;  the  coa«tjfll 
clause  ap[ili*rable  to  flic  HobjiTt.  Expljiiu  th«  portion  of  Mi«9iv>Tiri  tttiring  111 
war.     Di'scHIk"  tbe  rt'j<ton*tion  of  Tt'iju**«Hec  Ni  tin:  Union* 

3.  With  wiioifi   rejsts   tlw   jHiw^^r  ti*  iui|>eaoIif    to  try  iiii|M«iicltiii<ttilH  f   to 
liublic  ortirers  in  revt^ss?  fro  cx|h*1  unonlici's  of  Con>fr»'»H?  tt»  r»»iiK»v«>  ciiAabiJitii;^ 
perwHiK  formerly  in  rebellion?  to  siispenrl  tlio  writ  of  liiibpiid  cH»rpu»  f  To  oil 
i^'venne  bill?s?  to  call  for  I  lie  yeiiH  and  ntiy**?  to  re)J:Tilati*  llo'  time,  |ilarr,  j»fi»1 
of  bnldin^  eloctionstif  Senalors?  (o  tiniko  IreuticHf 

4.  Drscribo  the  principal  fonn  in  wbitdi  ('oni^rew*  has  cxoroiiMsil  flir  jwrnnri 
row^  money.     W]ii%t  in  tin*  nn^iiniug  of  the  pbrast*  **U%riil  tender"?     What  rlMMj| 
nmde  in  tlie  le^al  tt^ndrr  in  1853 f  in  I8(i'i?  in  1877  f     **Thi'  t>ri*sc'nr  )it(t%'4frtiiiit*ntf 
cireulatiu;^  a^  money  i?*  a  govonimont  loan — a  forc<*d  loan/'     Exptaiiu 

5.  State  the  provisions  id' the  Constitution  in  reijard  to  th**  jwjwht  of  t*i>ii|E 
lay  taxes  in  general:  to  lay  ilireet  taxe»;  to  lay  duties  on  exports*.     W|i»t  in  \»mii 
iks  t-o  duties  l<nM«Ml  bv  tln^  Statenf     Ex  phi  in  fully  all  the  UumIm  of  tuxea  rr-fitmilj 
these  eljMKsiiN. 

6.  Show  why  a  Stat*^  le^inbttun^  cannot  nivoke  lt*i  own  ji^rant8.  How  aris  dipt 
ters  regard*Hi  in  this  eouuectitni  ?  What  wa*  the  Dartutouth  f'tdli^go  (!ji»e,  aii<(  t 
heflrinti;  doe*  it  have  nu  tin*  ntibject  f 

7.  l>eHcrtbe  the  orjjfaiHJCation  of  1  ho  four  cla<^e»  of  IJniti*d  Stat<i*s  t!otirtji« 
ratrt  the  chHseH  of  t  ane?*  in  whi.  li  the  Suprtuue  Court  has  (I)  orlgiti»]  Jn 
(2)  appellate  jurisdielion. 

8.  E*(}dalu  fully  the  eoinptMitiou  of  »ach  branch  of  CongrrtM,  the  i^italiiS 
mode  of  elertion,  and  term  nf  ot!ie«"  of  itH  no^nihi'»\s  its  uuiuherH,  hwX  ^t- 
powora. 

KHETOIUC. 

MONTHLY    KXAMIN.^TIOK* 


MARCtf  lU,  1H7[>.— yVwu'  alhwtfd,  itctt  IrnHm. 

[8tMlTf?(1  (*}  (|ilr8tiim$9  UtT  iiltrniintWiiA.i 

1.  Explain  the  irnt^ortanee  of  ronjuuetionM  in  t\w  strimtlire  of  tbr  fU 
Exphiiu  the  two  ju'iin'ipal  chtHHcs  (»f  ronJunctioiiH.  E\]datn  iMiuiubalivi^  adv 
and  illative  eonjunetionH,  ijivinjiy  examples  (►f  each. 

!.•'  Show  when  conjunctions  mtiy  l>e  ountted  hwtwm'U  tmniMH*utiT«i  wratrftMil 
out  any  him  of  explicit  refereni**%  ami  kIiow  iu  what  other  wt^yn  than  Ky  i 
thr-  r<*feri?nee  may  be  exprcsHod, 


EXAMINATION   PAPERS,    187&-79.  81 

State  the  conditions  that  should  be  fultilled  iu  using  figures  (1)  to  aid  the  under- 
iingy  (2)  to  heighten  the  feelings.    Distinguish  between  novelty,  originality,  and 

y- 

"The  more  general  a  notion  is,  the  more  difficult  it  is  to  conceive."    Explain 
p  and  show  what  bearing  this  ha«  upon  attainient  of  simplicity  in  style. 
Oive  the  various  meanings  of  the  rhetorical  term  ^ Haste".     Show  that  taste  is,  to 

extent,  a  matter  of  personal  peculiarity. 
Show  that  originality  is  a  condition  of  strength;  and  explain  why  compositions 
ftimes  have  the  power  to  please  aft^r  frequent  rei)etition. 

CFor  Cadet-Miclshipmen).  Write  an  official  report.,  to  the  Commandant  of  Cadets, 
I  examinaticm  of  Annapolis  Harbor,  stating  landmarks,  depth  of  water,  anchor- 
Dhannels,  security  in  bad  weather  and  against  an  enemy. 

vx  Cadet-Engineers.)   Write  an  official  report,  to  the  Commandant  of  Cadets,  on 
ngines  and  machinery  in  the  steam  building. 
Qficial  report  will  count  double.  ] 

NAVAL  HISTORY. 

MONTHLY    KXAMIXATIOX. 

April  23,  1879. —  Thnc  aUoiart,  two  hourn, 

KVhat  is  a  carrouade  ?  Dt'scribe  tin*  (ireok  trireme,  and  its  use.  What  was  the 
a  of  Duilius  t 

Elxplain  the  terms  tlush-ileck,  quart«T-tleck,  liue-of-battle,  closishauled  line  ahead, 
yf  the  line,  frigate,  »lo< >p-< »f-  w }» r. 

E^xplain  "breaking  the  line";  point  out  its  advantages,  and  tell  when  and  by 
Q  it  was  first  adopte<l  in  modern  warfare.  Explain  the  object  of  the  manceuver 
acticed  in  Greek  tactics. 

CUtc  a  brief  account  of  the  life  and  character  of  the  earl  of  St.  Vincent. 
"Watt,  Fulton,  Ericsson, — improvements  or  ap))licationB  of  the  steam-engine. 
Describe  the  three  principal  otlensive  and  defensive  weapons  of  naval  warfare, 
the  relative  range  and  power  of  the  former. 

Give  a  short  and  distinct  account  of  the  battle  of  Abouklr,  with  details  as  tosin- 
ihips. 

NAVAL  HISTORY. 

ANNUAL  EXAMINATION. 

May  :U,  1^9.— Time  allowed,  four  hoiivs. 

Show  how  the  introduetion  of  (I)  guns.  (2)  sails,  (3)  steam-engines,  (4)  armor,  in 
^  of  war,  changed  the  methods  of  naval  warfare. 

Crive  an  account  of  the  relative  force  of  the  English  and  American  navies,  and 
IgliHli  and  American  ships  in  the  war  of  181'2,  showing  in  what  way  and  to  what 
:%t  these  circunistanees  iuHueneed  the  results. 

Ctive  a  brief  account  of  Colling  wood,  Paul  JoncH,  Dale,  Lawrence.     Take  two. 
J>escrihe  bri<'lly  the  battle  of  Trafalgar. 
The  atfair  of  the  Clu'sapi-ake  and  Leopard. 

Crive  an  account  of  Perry's  victory  on  Lake  Erie,  witli  a  statement  of  the  forces 
ged  and  attendant  tinuiiistaiHM's,  and  draw  a  diagram  of  the  engagement. 
IDescribe  Preble's  force  before  Tripoli,  the  force  opposed  to  him,  the  character  of 
^rbor  and  its  defenses,  and,  in  gcni'ral,  Prebh^'s  method  of  attack. 

0  N   A 
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K  r>Ei>AieT]vi:Eii?^T  aw  modern^  LAisrotJ-A.C3^i2SfJ 

B  FRENCH.  j 

H  JOSEFll    I^KKTIIA    FT  LE   COXSKn.  DK    U^VlSfON.  ^H 

larj^c,  fie  vail  t  la  nalle  iln  conwil :  ilos  <|irii  irit*  vil,  il  H*arn>ta  iMinitriL-^oif^ri^H 
sV'^criM :  I 

Ala  buiiTH/  liLiire!  ;i  la  bfHiiJi'  lii'iire  I  iku  ujuiu»  "ii  Toil}\  tui  iirn  »r***r  Ttti*  I 
partir :  rjinioiir  d«  In  ^Inir*'  ('rlnti^  ilMiis  sen  ,v#^n3t* 

Et  me  prwaut  la  aiain  aiir  I'l^paiiU.*; 

—  C*e«t  bieii,  Jonepli,  iit-il,  je  te  pi'^^dis  qu'A  In  fin  lU*  la  ojunpajkrnc*  tii 

—  Mais  je  hihh  Itoiti'ux  I   iii'6'niii  j(\  iudi|^ii^» 

—  Boitt^iix  !  ilU  Kv]/.  en  clij^ruait  dv  Vu^W  i*t  wmriant,  bniteux  I  (7«Mt  ^gal, 
mine  pareiDo  on  fait  tcnjjniirH  smi  chemiii. 

11  avait  a  i>eior  lini  mu  dirteom-s,  que  1a  salli-  dii  coiiAeil  rlo  rAviaioit  •*4MtVlJ^ 
Taiitrr  ^eiHlarmts  WerDer,  t^e  jienelmnt  h  la  pfirft\  ^^ria  irtim»  v«>ix   rudo :   J4 
tlial  J'rBhrai,  Uoitaid  le  jtlii**  <|Ui' Je  jMHtvain,  i^t  Wiqij«*r  ri'fcrinii  lit  portr* 
Ell  mt^  vi»xaid.  M.  li-  HiiiLH-prett^t  dil  ;  Vnils^  vm  ^arvoir  pl*?iu  do  saiit^, 
Cos  Hiot8  m»'  inir*?id  en  eoltrrf :  riuilgr<^  i^ela,  j^;  rcpoiidii*  liunD^tcini^tit  : 

—  Mfiirije  hiiis  liniteux^  luoiiBieor  le  scuiB-pitSfet. 
Les  ehiriirj;ienH  uie  repirtldreiit,  et  eelui  cle  ri)0])it»l,  h  qui  M.  U'   uatunai 

plttoe  avajt  HMtiH  dtuite  parl*^  de  moi^  dit:  * 

—  T*a  jamlie  ^ancbt*  ewt  uu  pen  eoiido, — Bali!  HI  raiitre,  Al]r«  rsf  solldr.- 
posaiit  la  laniii  sur  la  pnitniie  ;  Lii  eon  forma  tion  eat  buiin*^,  dit^ij ;  toai^Ms^, 
sai  le  ntoina  fort  (\ne  je  pus;  itiais  il  trnuva  tout  de  mdnie  ijik*  j*»viiis  itn  }m 

—  Rt^i^ardez  CfiK  eiiiileuT'H^  dit-il|  vi»ib\  I'e  ♦jui  H'a]»pen(5  nn  hvt%ti  icazi^. 
^  AloiH  nioi,  vnyaut  qn'on  allait  \nv  jirendi^,  »i  je  n<?  riisaiK  ric'li^  ji»  r^iiaiwM*: 
^U  viiiai^re. 

^Ahl    iU4\,,  VII   pronve   <jne   votjs  avej?  ini  ban  estom»c,  puiN4|iie 
vinai^re. 

—  Mais  ]v  viulii  boittMix  I  nrc^rriai-ji'  tout  d*\solc. 

—  Hah  !  ne  vnUH  f  baj^rine/ pas,  repritei't  bomnie  :  votre  J»rube  e«i  8oLJdi%  jVo  f4 

—  Tout  ei'la,  (lit  alors  M»  le  mnire,  uViii|ierln'  paa  cc  jcniu**  boinuie  (in  Injitisr 
sa  iiai»sauee  :  e'est  lui  fait  ennriu  de  tout  riial>bourg. 

>-*  8a UH  dout^,  111  au.s8it6t  le  medeciu  de  I'bApital,  la  jantbi«  gAiiclio  «•!  tjt>t»< 
c*est  uii  ca**  dV\t^nj prion. 

—  Oui,  reprit  M,  In  ulnir<^  je  suin  nhr  qui»cr  gurvou-U  ne  poumtit  pas 
lon^ue  niarehe:  il  resteraif  **ti  ronti'  j\  la  deuxi^nuM^tape. 

La  prenii«*r  in^'^doeiti  no  dinait  plu8  rieth  Je  me  eroyab  d^jilk  sail v^  it#  III 
qnand  M.  le  fwuis-prc^'fet  me  denntnda  ; 

—  VoMA  etes  l*ien  .ln.«iepb  Bertiui  f — Qui,  M,  le  8«»ua-pr6f^t,  rd(K>1uti0-Je, 

—  Eb   bit^^n,  messieurs,   dit-il  en  sortaiit   nne  lettie  de   »*on  port(r-fiMttQi^| 
11  a*^  mil  a  lire  I'ette  letfre,  ibius  lafna^ib'on  raeontait  qne,  six  moi^ti  aviitit^  r^H 

d'ttller  i\  Sav<Tne  et  d'en  ixnt-nir  pln8  vite  qne  Pinaele  •  que  natiu  itvioos  tsiXttM 
ensendile  rti  moina  dt»  tmiK  benren,  et  ijue  j'livaiH  gagn^. 

C'^tJiit  nialbeureu-semeut  vrail  ce  qneux  de  PiiiaeU*  niVippolait  lor^ourtt  Wl 
dans  nia  eolyrt^  j'avaispari^^  eontn^  hii.  Ti»ut  \v  nioudole  aavf^'  "^  "^'  ♦Hvtiiralsd 
Hontenir  le  euntrair**, 

Comnio  je  restaiH  confondti,  le  premier  elimir^len  me  dit :  ^u 

—  Vuilji  ({ui  tranehe  la  f[iie8tion :  rbabillez-vona.  H 
Et,  80  tfiuriiatit  vers  le  secrtStaire,  il  «*^"ria ;                                                     H 

—  Bon  poui  le  m^rvice  H 
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OltAL  EXAMINATION. 


rraiumatical  questions. 

tea<litig. 

lonversatioiK 


La  Fontaine' H  fables. 


.  La  Cigale  et  la  Fournii. 

.  Le  Corbeau  et  le  Renard. 

.  La  Ureiioiiille  <iiii  veut  se  fairo  aussi  grosse  quo  le  BoBiif. 

.  La  G<5ni8se,  la  Chevro,  et  la  Brebis  en  soci^t^  avec  le  Lion. 

.   Le  Loup  et  TAgneau. 

.  Le  Renard  et  la  Cigogue. 

.  Le  Cheue  et  le  Roseau. 

Grammar, 

rregnlar  verbs:   Faire,  lire,  mettre,  moudre,  naltre,  plaire,  plaindre,  prendre,  rire 

rre,  vivre,  aller,  envoyer,  acqu^rir,  bouillir,  courir,  cueillir,  fuir,  mourir,  &c.,  &c.. 

.  Name  the  relative  pronouns. 

.  State  the  us*"*  of  the  relative  pronouns  gut  and  que, 

.  When  are  l^iwl,  laquelley  used  instead  of  qui  and  quef 

.  Define  the  word  '''•donV  ;  give  its  meaning  and  its  use. 

.  Explain  the  use  of  ^*  ce"  in  this  sentence :  //  est  vena  me  voir  ce  qui  wi'a  ^tonn4, 

.  Give  the  definition  of  "o«" ;  also  its  meaning  and  its  use. 

.  Give  the  agreement  of  the  past  participle  in  the  passive  verbs. 

.  Is  the  passive  form  as  uuK^h  used  in  French  as  it  is  in  English  f 

iranslate:   We  have  not  been  heard.     He  is  called  Henry, 

.  Pronominal  verbs  are  subdivided  into  reflective,  reciprocal,  accidental,  and  essen- 

.     Define  each  of  these  classes. 

).  Trauslate:  Flour  Hells  at  ten  dollars  a  barrel.    The  sun  rise^^  sets.    Give  the  remarks 

iiles  suggestt'd  by  the-se  examples. 

1.  Give  tlu;  meaning  of  Venir  pour,  Venir  de,  Fvnir  d. 

2.  Give  the  use  of  Jouer  de  and  Joner  d, 

i.  Give  the  rules  about  the  position  of  the  objective  pronouns  with  a  verb  in  the 

►erative. 

I.  (Jive  the  use  of  the  conditional  mode  with  examples. 

3.  Trauslate:  Could  you  do  thatf    I  might  try.    Give  the  remark  suggested  by  these 
iu])les. 

6.  Translate :   You  ought  to  do  that.     Give  the  remark  suggested  by  this  example. 

7.  Translate:  He  could  hare  done  it.     He  ought  to  have  done  it.    Give  the  remarks 
srring  to  these  examj)les. 

3.  Translate:  How  high  is  that  sleepUf     That  steeple  is  two  hundred  feet  high.    Give 
remarks  referring  to  these  examples. 

9.  Translate:  A  room  fifteen  feet  long  by  twelve  wide.  Give  remarks  referring  to  this 
mple. 

0.  Translate :   You  are  two  inches  taller  than  T.     I  have  a  dollar  too  much.     Give  re- 
rks  referring  to  thes**  examples. 

1.  Translate:  A  dining-room.     A  steam-engine.     Give  the  rule. 

2.  Use  ^^  La  pluparf''  an<l  ^' Bien^^  in  translating  most  men,    many  people.     Give 

3. 

3.  Give  the  use,  Ist,  of  the  past  definite ;  2d,  of  the  past  anterior. 
I.  Give  the  use  of  the  subjunctive. 

>.  Translate  :   The  best  scholar  I  ever  had.     Give  the  rule. 

>.  Give  the  conjunctions  which  govern  the  subjunctive. 

^  What  is  to  be  remarked  about  the  conjunction  qu^f 

J.  Give  the  use  of  the  tenses  of  the  subjunctive  mode. 
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SECOND  CLASS. 

DEFARXMENT  OF   SKA.]yCA.:N"SHII>. 

SEAMANSHIP. 

ANNUAL  EXAMINATION. 

Junk,  1879.— Time  alloiced,  four  hours. 

1.  Describe,  the  ditteront  kinds  of  rope  in  use  in  sen'ice,  and  give  ciomo  of  tbev 
of  each.  How  is  wire  rope  preserve*!  from  weather,  &c.  ?  Hemp  ropef  Naiw  ti 
dilfen^nt  parts  of  a  i)lock.  Exi)lain  and  give  the  power  };ained  in  each  of  the  folloirii 
tackles,  viz,  single  whip,  whip  and  rnnner,  Inff,  gun  tackle,  and  Spanish  burton. 

2.  Draw  and  describe  a  foremast ;  fore-topmast;  topgallant  and  royal  masts;  b^ 
sprit  and  jib-boom.  State  how  they  an^  secured,  showing  how  and  where  eath  lb] 
shroud,  ifcc,  is  s(?t  up. 

3.  Get  shears  on  board  over  the  side  and  in  place,  and  step  niizzen-mast. 

4.  Topmast  being  alongsidt?,  gitt  it  on  boanl  ;  point  it  and  get  crosstrees  in  pliet 

5.  Describe  and  draw  mainsail;  main-topsail;  jib  and  spanker;  giving  ftO  tU 
fittings,  including  running  rigging,  and  give  the  usual  lead  of  the  latter. 

6.  Secura yards  and  lH)ist  out  steam-launch. 

7.  Rig  capstan  (patent);  bring  to  on  chain;  reeve  cat  and  fish;  explain  bitt^rt* 
pressors,  and  stoi»i)er8. 

8.  Explain  how  topgallant-masts  are  sent  aloft  and  topgallant-yards  crossed, ginif 
the  orders. 

1).  Make  up  a  topsail  and  course  for  bending,  and  bend  them,  giving  the  ordeni 
10.  Tack  ship  under  all  plain  sail,  line  working  breeze. 

NAVAL  TACTICS. 

ANNUAL   EXAMINATION. 

Junk,  lf^7i). —  Time  allowvd,  three  hours. 

1.  Name  th«*  formations  for  a  tleet  f    What  constitutes  an  order  of  battle? 

"2.  Draw  diagram  of  tl<'ct  in  natural  order  (line),  and  indicate  the  p(ifliti(»n*<' 
connuander-in-chicf,  «livisiou  and  squadron  commanders,  and  give  distances  l»et«* 
vessels  at  ojjcn  onler,  half  distance,  and  chKsr  <n"der. 

3.  AVhat  should  the  strength  of  the  reserve  division  be  relatively  to  the  whole  ifc*' 
Of  what  vessels  should  it  be  composed,  and  upon  signal  being  made  for  it  toreinft** 
the  tleet,  what  is  donef 

4.  Fleet  being  in  eolumn  of  vessels  heading  north  in  natural  onler,  fomi  i' 
columns  of  vess«'ls  abn-ast  bv  <li  visions  on  any  eoui*se. 

5.  Fleet  Ix-ing  in  columns  of  vessels  abreast  by  divisions  in  natnral  order  b**W 
north,  change  direction  to  the  h-ft  on  any  eonrse  from  north  to  west  (*2  iiietli(»d*^- 

G.  Fleet  in  line,  form  it  into  double  eelielons  from  the  center  of  divisions, p'**'*' 
ing  oiiginal  direetion. 

7.  (.'liange  from  columns  of  vcssils  abreast  by  divisions  under  sail  t<»  md|:1«^  **" 
umns  of  vessels  on  the  otlier  tack,  with  the  lee  division  heading. 

^^.  Fleet  being  in  columns  of  vrssi'ls  abreast  by  divisions  by  the  wind,  winilli*'' 
aft ;   reston'  the  onb  r  on  the  same  tack. 


flNATIOX    PAPERS,     IdTS-TQ.  85 

OUNKEKY. 

ANKtML  KXAMtXATlOX. 

Junk,  \f<7*X —Tim'}  alhurd,  four  hourii. 
►pfRirilH*  Htv^X  l\-iuvh  l\.  L.  H.,  jtjiv  iug  cli^t^iitM  of  bort^  fiiiil  iWTcvv  box,  with  draw- 

livt?  Ik  d**s*!nptiim  f»f  a  «i>lit'ncftl  rtlinll  frcim  f1ie  time  it  leaves  the  Imuds  nf  the 
U»r  till  it  is  rviidy  to  put  in  tli«^  ^^\\u.     Drnwhv^n  of  nil  pur!*!  rt*f|uir»'«l.      Omit 

^eAcrilie  1*11  attd  oHi  ijmr  anil  (tfmfitrawr  (ftttr  of  XV-inch  Muuttfti*  carriugis  witli 

►niw  tiud  explain  m  full  iVtail  thi?  Kiivy  timi*'fri»e. 

>mw  and  ileHeriln>  n  MhraiHifl  for  *Vtueh  B.  I^.  R.     Omit  tmv* 

fmw  mul  *]**^viihv  in  foil  drtsiil  tUn   lnvroh-plu*:  wod  plutf-brnokct  for  ^0-pdr. 

R. 

?i%'id»:"  u  KiHi^f*  «revv  of  Ifi  ini*ii  ttod   I*.  fH,  toi  rjistin^  Unjhi*  hoth  widen;  give  titles 

iciibe  thf  coii^tnir'tion   and  interiubl  aiTaii^tinients  of  a  iruigaKiiie  and  light- 

live  cUishI  Heat  ion  and  proj>ortioim  of  in>riif'»|ii.|itj»  of  Nuvy  ]»o\vders,     What  are 
arj^enand  kinds  of  jiowdt-r  hm'*)  in  tin*  XV-ine!i  M,  L.  8.  B.  audJi-iuL'h  M.  L.  R,  f 

A  tonipany  in  roliunn  of  fours  on  the  jnareU :  foiui  to  the  right  into  linej  on  the 

in  to  line,  and  right  front  int*»  lin»'. 


Af^TRONOMY. 

^^H  8KMI-AKNrAL  KXAMJNATlOy. 

^^V  January,  \&79.—Tmf  HUotrt-ff.  jmir  homs^ 

"e^erilip  liHclIy  li'*w  the  error  of  a  mean-time  elironometerniny  he  found,  iiAmg  a 
t  inHtrriment  and  an  asironomieal  <'Ioek.  Dethie  axis  of  colUmatiou,  axis  of  rota* 
md  line  of  miicbt.  What  three  thinj^,s  are  nece.8«nry  in  order  that  the  trausit 
nient  may  be  in  adjup^hnentf    What  is  nmplitndef    What  is  azimuth? 

lie  allitnde  of  a  Htar  in  ineaKured  with  a  ni'xtaut  and  artiticial  hmizoii;  the  read- 
f  the  wxtant  in  S3P  4*2'  ]  the  ttin*  altitade  (ae>(leetiut;  parallax  and  refraction)  is 
*:  what  in  thi^  index  eorreetion  f  The  lea^t  ec»nnt  of  a  vernier  \»iy\  and  the 
^8  iin  Ibi'  are  are  divided  into  twilve  eqtml  t'li^rt**:  wliat  number  of  parl»  of  tb© 
T  atiil  the  are  are  equal  to  eaeb  other f     What  M  a  vertical  rinlef     Wliat  in  the 

%'«nrtieHl  f 

uiiuary  10,  IKTt)  (elvil  day),  ton^ihule  ^V^  \5*  W  went,  the  local  nidercal  time 
0^  0*:  what  ih  the  loeal  mean  linu^f    What  in  the  declination  of  the  «nn  f 

'hut  \H  |t*;eocentri*",  luid  what  btdiof'(*ntri(',  parallax  f     What   i«  the  ditFen'nco 

n  horizontal  and  annual  paralljixf  What  is  refraction!  For  a  k'"^*^'*  altUv\dei, 
t)or«  its  amount  depend  njuuiT  and  how  is  it  aflTfteted  Xss;  ft\U"l\nvV\tiYi  ^i  \Xv*i\4"eK- 

T  and  thennometerf    Drfinr  flip;  how  \s  it   alTect^d \»^^  teiLT^eXiwuX    ^\xev  ^^^ 
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sign  ^  of  appliration  of  dip,  pamllax,  and  rofractiou  t<»  an  ohsiixrii  mi 
is  a  circl*'  nf  decliimtion  7     Wliat  is  rifjht  n^rension  f 

5.  Exyjlain  The  iiit*tIiotlH  of  tUt^  tnxt  of  tiiidiutf  tli**  Intil  inle  iit  s^a»  How  U  th 
ttiilc^  ftiuiid  liy  ib  Grrienwicli  clironomoti^rf  by  ron'ert  tiuuir  dUti^iictwf 

fl  MiutIi  22,  l879(astroiioiuical  day),  lon^itnd**  171-  43'  4,V'  we«t>  thf  »itttlml(» 
her  iin^ridiijn  panfta^e  was  47-:  what  svvrv  the  twii  po^^tble  vmIih'-m  of  thr  f«l 
The  corrcfted  eHtahlishuu^Tir  bein^  4**  l.T",  what  \v:w  th»»  liiru^  o<  tht*  ii^'xl  higf* ' 
ttiid  at  which  phire  wsia  it  the  hijjht^r  tide  of  thi*  jniv<»ij  dny  f 

7.  What  rinmcK  tin*  ehiiiige  of  weasoiisf  and  nfwhnt  in  ihU  i^aim**  rh«Mr«ii)tf 
dot*8  tht'  tdli^di^i^y  of  the  enrth's  orhil  h;ive  very  litlh'  to  do  wiih  thi-  <  li»«|p'i 
aeascm.H?     What  art'  ceh'Htial  latitnch*  »m\  lMn^tiid«>f 

8.  What  is  tht*  iMiuation  of  tinit'  t  (Jf  what*  two  purtH  is  it  CMmpojHHl*  WM 
is  usetl  in  our  rah^iidnr,  and  why?  W)jy  do  wc  notn^^  t*jdt*rf4il  tiiiu'  iii  itrdmifj 
iustead  of  mean  t'unv  f  What  iw  a  idrch?  of  piTpetaal  aiiparitinnf  Whar  1*  tV 
hrancdi  of  a  mfridfunf 

9.  Meutiou  all  hodivs  whith  have  g*:'OL'f'ritrir  paralhix.     What   iw  i 
long  woiihl  twili»;ht  hist  in  fW' north  lalitaile,  wlom  th«^  moii  i*  on  P 
Dofint*  hrii'tly  pnuMSsioti  and  aherratitin.     What  in  th**  dil!Vr*?uci*  bplwtHt^ii  4  Ju 
of  hititinie  and  a  rindr  of  h-ititnde  f 

111  May  l5,  1H79  (civil  day),  longitude  151-  4:J'  0"  ea«t»  tlif  iv>rn*c*fi'.l 
])  from  tln'  jjc  RerfutuM  was  t^O-:  what  WiTe  their  reHi>ecti%i*  hnur-at. 
wa«  the  dt'cli nation  nf  tlio  J  f 

11.  What  JK  the  ditlereuee  between  a  Inmir  cycle  and  a  eycle  of  oelipw^f 
the  harvent  moouF       Which  kind  of  eclipse  oertim  iho  uiore  frcfiiieiifly^  W 
Which  oteura  more  Ircipicntly  at  a  given  plaeof    What  ia  dinrual  NUrnlion^ 
is  fhc  eeliptic  f  the  Ciininoctial  f  the  wdt^lilial  eoliir«  f 

12.  Wliat  iH  tho  ranae  of  tin*  tide«  f  itf  I  he  daily  ineipnility  f  What  im  lhv«' 
estaliliHhmeiit  of  a  |H>rt  ?  What  is  ihtod.  and  wliai  neaj»»  tide  f  What  ih  thn 
of  thf*  thle  f  How  do  yon  know  if  a  i-ertaln  ti<h'  «»!'  a  given  diiy  will  iH'\  ttii* 
What  is  anomaly  t  a  line  of  apsides  f 

Ki,  When  does  the  retrograde  niotiou  f>f  planets oeeiirf  Mention  thr 
order  from  the  smi  and  in  th**  ♦irder  of  tljeir  inagiiitudeH,  giving  llu'  i 
litcH  of  each.     What  in  departnro  f  hoiir-aagle  f  the  jiodiae  f 

14-  Oeroher  15,  \^9  (astronoinit  al  day),  the  hiiur-angle  of  tho  tme  Miiti  ww-f^ 
23%  the  longitude  being  fJ'^  4;V  30"  ea.str  what  is  the  IrKal  sidei^^al  tiiii**  f  ntultk 
hori/ontal  iiaralhtx  of  the  aamn  at  tlo'  sauo*  iuslaTitf  Ut»w  hmg  will  It  W  1*^ 
mt»on'8  meridian  i»aHtMige  f 

15.  What  iH  a  connit  ?  a  Hltooting  star  ?  a  deroaaiing  mel<?or  f  an  acroHtrf  Bi 
stars  catalog  I  iL'd  !  What  is  a  hi  nary  star  f  W)mt  U  the  ilifitinetion  lM>twiHii  i'l 
and  anebnlaf  Wliat  itf]>r«per  nedion  f  What  i«  the  ditlV'teaee  belwm^i  anti^ffl^ 
and  civil  time*     Wliat  i^  the  (Gregorian  ealemlar? 


ELECTRIl'ITY, 


ANXl  AL   ISXJiMIKATmX. 

•TUNKi  18711.  —  TiiHf  nlhtvrd^/our  hottrtt, 

L  Define  thi'  wpeciile  iiidaetiv*'  rapacity  of  a  dieh»etrU\     [low  bi  llir  « 
nalitig  throngh  a  eahle  iuthiencrd  by  the  indnctive  eaparlty  of  thi*  iM^tiUtln 

2,  At  the  Naval  Academy,  in  a  locality  removed  from  iiiaAMcv*  of  tron,  wfc 
ialO^*  S7\  a  rnagiiet  made  0.31  vibratioua  per  nnnnto  in  a  hoHxniiial  ptatii!^ 
the  inonit<ir,  just  a\mU  t\v«  lnTY<^t^  the  same  magnet  made  4.72  vt1>mtitifiii  prri 
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||>  Wing  <i5^  LV.      Coin|mn^  thv  hanr.ont i%\  ami  tural  itit«:'nAifi*"«  of  t\w  t':irth*s 
tjtir  fort'ii  at  til*'  two  plari«ti. 

Thut  i»  tho  flf^nnitittti  i»f  iiuif  mrn^nt  in  tin-  i<l<'t'rinHiia;^ii<*tii*  aynti^m  f     What  are 

Lite  of  OTirnait  rt*<?iisfafH-«^  iui*\  K*  M,  1\  iuh»pt*Ml  in  |»mrticr  f 

^e^ortlti'  th«'  roriimattilor  ni'  t\i**   Kuriiii'r\s  niHrliiats      A  Farmer^  msK'hiiu*   is 

writU  Kuflfii'ieril  velofity  to  |irodtii'<*  aw  IC.  M*  l"\  «>f  15  v*>ltHi ;  iv*<i«tt'inet*  of  mat*liiuc% 

.     Thf  imjI»»8  iiif  t'niint*ctiMl  liy  uiroiiitH  in  multipU*  arc.     Thv  lin*t  coutninsj  two 

uf  .15  tihnis  rt^Histuui'i*  »'n<*h,   witli  l«'a<linj5  wirrn  of  ,*^  ohias  resist unce.     How 

fiix*'->  aiay  bi*  hUr<nlm'rHl  into  llir  otliiT  4!hviiit  with  l«*a<liii;2  wir«*a  of  1.5  nlitua 

I11CI',  ani  all  t'lr/A^H  hv  tinnl  in  bold  i-inMiir.-i.  if  it  ivriniro  .75  woIhth  t  iirn^nt  to 

A  fnx<»  f 

That  i'aii«t»-.H  polari/ntion  <>f  a  hat  lory,  autl  what  r«at;«iitj*  an^  iiftrrl  t4»  pivvt*Dt  it 
Dauifll\  Gmve'R,  iind  L«'Claiirli«  i-cUsf     DrsiTibc  a  Ctrove*m*ell  ami  t\m  rbem- 

tious  that  tak«^  pirn'**  hi  Jt  wlu^ii  it  is  in  Hrtioii* 
[t  iH  wifihiHl  tti  I'xploiU'  a  Hiihni3ii-in<*  iniiie  in  uhii'h  are  t\i"o  fuzed  iti  lontiniums 
,  eafh  fnz<^  havin;^  a  ivsiHtiiTii**  **(  mw  obtii  iil  tbt*  firinit;  point,  tli*^  rc-Hintauoe  of 
AdittK  wir<'»  buin^jr  1h  ohni^,  anil  lh«*  Mtroujctb  of  the  ciiim'nt  ni^crnttary  to  tirft  a 
L»ing  .H  wi'luTH.  What  is  th<'  Icjist  rnnnbi*r  of  lells  of  E.  M.  I'\  .^  voltr.  ami  H  4 
^»cb  that  may  W  Pi*iploy<Hl,  ami  how  nuist  they  br*  arraaj^CMl  ? 

at  Diiblui,  vvhrrr,  in  tH75,  Ihi' jibsobiti*  intiiirtity  of  the  t'arth'>4  inaprui'tie  foroo 
0.42  lititinb  iiuitK,  a  \\  irr  one  an'tri^  Itttij;,  p«'rp«'ailifnlar  to  the  line  of  dip,  wa« 
in  a  diivitiou  prrpcndiiitljii'  to  tbf  liju*  of  dij>  and  to  itsudf  with  a  velocity  of 
tT*'  |w'i'  stM'ond,  what  wan  thf  vulnr  in  V,  0, 8,  imitH  of  tlin  K.  M.  F.  d<"V*dojK»d  in 
Irt^r 

'at'uiTi'ut  from  V2  Grovt**8  veUa  in  i*L'm»s  t»  Kent  ihrtnigU  two  voltameterat  iu 
one  containing  ii  f^olntinn  of  cnpric  milphatc  and  tlu*  other  a  aohuiou  of  silvtir 
i,  how  murh  silver  «nd  how  mmdi  roppi-r  will  hr  deposited  while  4  grms,  of 
V  ditwdvml  in  rhe  entin*  batt-i'ry  f  How  iiineh  deposited  if  tb*3  iinioant  of  zinc 
BoH'iiimed,  the  buttery  hein^  jnimMl  in  2  ^finps  of  li  eel  In  eaeb,  at  wt.  of  i5n'^  H5; 
F»:  ('ii»i  fin.  t. 

ow  tuny  H  {the  horizontal  inti*nsity)  he  detereniai'd  f 
A  giilv,  wbojtt^  resjstan4'e  was  ^i),*  olmiH  wa*»  Nhnnted  with  a  nbunt  wln<  b  rediiet^d 
nihility  Ut  ,'^,  hnt,iu  order  to  maintiiin  the  Hame  streni^tb  of  C  a?*  iHifore  in  tim 
,ftn  additional  re.Hi8tanee  wji«  introdnced:  how  mneh  \mih  it  T 


■ 


CALCULI'S. 
8KMI-ANXCAL  EXAMINATIOX. 

J  AN  u  A  It  Y,  1 H7J*.— 7hw  ath  iPwf ,  /i  ir  k  'm  t  -p  . 
Jcdnee  tbr*  ditl'rrential  of  -  in  terniw  of  an  ntiknowji  eon?*rapit,  jmoI  deteniune  tho 

Iven  y  =  log  {X  -f  ^^  _  a')  +  we  "'  ^,  tuiVl  ^^^ 

ivenv-  .— ^-    --■*r'^^'4-:*!o«tm.^.llml^!!'. 

lad  the  poHttiou  of  a  line  oi-qsing  tbroiij^h  the  point  (rt,  &,)  when  the  nuni  of  its 
?pt«  on  the  eoHirdinnte  axes  iff  a  niininnnn, 

i^tennJne  the  Ht*nd-vertipfll  migl«  of  the  i  one  of  niirdinnn!  voknneileKrriUed  abrHU 
SpheJt'. 
^_  ** 

brpoucl     — -  in  iiOwei*s  of  j.  to  the  term  loiitainin;^  -r*  inebiHive. 
1  -+-' 

xpand  log  tan  T'  4-  J")  to  the  term  containing  jf*  iiicl  naive. 
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EXAMINATION    PAPERS, 


I 


imI  the  value  of  (2  -  'V       ^  wlieu  x  =  «;  ttlw*  thci  vsJiio  nf  j^***^* i 
»— 0. 

6.  Find  IUl^  longilj  of  a  |)4fr|itMHlifular  from  thtv  ori^ii  oti  Ui«  tiui)^iill«M 
111  l4irni^  nf  rlieaoiiii*axe«  aud  (Iib  atiglo  (f!})  botweou  the  p«rp«»odic!tilAr  turf  II 

of  J". 

*».  Find  f be  radiiis  of  t'lirvnttin'  »f  the  ciirre  i/r  -(-  ^^  c=  ^  Vfl. 

7.  Derive  Hie  eqiiatiotiH  «ir  Hi*^  (tycloid  »ud  dt*leriiiilt*»  tht*  rftUiit»  «►<  t  unnmn^^ 

w 

also  prove  thatjp  co*»"7<f6  ^jf'^nlti^  (M^. 

0.  Find  tlio  leiiiuftli  oi'  the  cur\L*  »*  =«  ccw*  1  fl«  lh<?  Uiiiiti^  \mu%  H  and  ir 

4 

9.  Find  the*  anta  uiclo«t^d  l».v  iuh'  hmji  i»r  ibi*  fiirve  u-jf«s5:j^(««  —  J*)^ 

10,  Prove  ;^im[M4iii'M  rlinj^-tMirhth^  n>U\ 
10.  Find  the  volniM**  of  u  mVuX  cut  from  a  right  cirriilar  ryljnd«'r  V»r  %  7)1aiir| 

through  thr  »*riilpc  of  the  h^iae  and  iTiclined  at  an  afij^lc  3  to  tin  '  t^ 

IL  A  Hnlid  is  houjidiHl  by  »ix  |daiii'  i»iiriaci»s,  of  whii'h  tw"  jk 
with  th»*  louger  side  of  one  panilh*!  to  thr  nhortiT  8id<?  of  th«?  oiIut:  fh^ 
tbrir  Hidi's  air  1>  and  5»  and  \  and  4,rr»*|u-i^tiv**l>%  ami  th»?  |»fq»ii»idicuUr «b4M 
twi'f'ii  tht^ni  IB  144:  Imd  iUi^  vohnno  of  i'aid»  of  \\\v  four  parU  into  whkth  ifcf 
divkl«*d  by  thrw  m?ctionH  pHrailel  to  tht?  roin angular  fac«*i»»  oui?  Win^  llic«»i 
fsvction,  otio  Jtbc  Hfjimre  tR»ctiou^  and  the  third  thi'  8i»etipn  owntainia^  tir  ■« 
diA|;onftb 

MECHANICS. 

ANNUAL  RXAMIKATIOK* 
JiTNE,  lrt7(*.  — r»«M'  titttitetd,  /our  h0urti. 

1.  A  frigat*»'8  qnart*^r-lMiiit  ik  '^'2  fi'i^t  long^  and  wc?igh!»,  with  oftCS,<flc^  t,ft^f 
The  cfntr**  of  jfravity  is  17  feet  fr«»m  tht?  how.  Tb«»  (alls  are  b<»akpi)  tl  irei  tti 
stem  and  I  fiM»t  fif»m  th<*  !*ti'n»*  and  are  rt^vv  thfoniih  donbl*  nppt^ir  and  Wrt 

The  ibiviu  arc  fonnrd  ttf  a  stniight  piece  of  length  I  y2  ^/;J  —  '  I  feet,  aad  •  f 


of  a  circle  of  raihtiK  tl  tWt,  and  are  utetppod  iq  a  fthoo  or  »aiiref  with  the 
vert  iral  .uid  pM^Min^'  through  a  soi-ket*  5  feet  above  ih<*  Naneer,  Thi^  fall*  U^  W 
n[ii>tr  hlork  at  an  atii^b-  nf  fiir  with  the  vertical*  and  Iho  forward  fall  h<k^^^ 
on  rbeilavif,  wliib*  fb<'  afliT  fall  lieluyn  iiilMinrd.  Neg^kHttlti|(  th^  ««4g^  rf^l 
all«,  and  dfivit.**,  find,  ia  the  vhm"  of  the  forwanlfall — 

P»  th»'  vertieal  jireMdure  on  the  j*bi»e, 

Q,  the  liori/Aailal  Ntrniu  on  I  he  shoe, 

R,  tjie  bori^onUl  ntrain  on  theHoeket, 

Sg  the  ti^nnion  on  hanlini;  part  of  falls, 

T  the  whole  tenmon  on  the  hook  of  upper  bloclc, 

(f,  thci  anifle  nia<le  by  T  with  the  vertiraL 

2.  Find  P,  Q,  il,  S,  T,  atut  ft  tor  the  after  fall  and  davit  of  ihtt  abfire^i 

3.  Fiml  the  eentre  of  |tp"avity  of  (he  solid  f«>rmed  by  the  r  ''^ 
a  circle  aluMtt  one  of  itti  bounding  railii«  u  d<-noitng  the  ra«r  ^l 
angle  of  the  »(9ctor. 

Or— 
3,  A  frustnai  is  ent  from  a  right  conr  by  a  plane  I  U; 

will  rest  in  eiiuilibrinni  with  if«  slant  height  on  a  hori/-  ibi*  he)^ 

cooe  hear^  to  tin'  diaiueU^r  uf  tta  base  a  greater  ratio  thui  i/f  tt>  ^17. 


EXAMINATION   PAPERS,    1878-79.  89 

;^  space  described  by  a  falling  body  in  the  5th  second  of  its  fall  was  one-sixth 
described  in  the  last  seconil  but  four;  what  was  the  whole  space  described? 
luce  the  equation  to  the  path  of  a  projectile  in  a  non-resisting  medium, 
hot  is  projected  from  th«  top  of  a  tower  whose  altitude  is  A,  with  a  velocity 
the  height  nh ;  find  the  maximum  range  on  the  horizontal  plane  through  the 
the  tower,  and  the  correnpouding  angle  of  projection. 

Gr- 
id  the  time  of  a  small  vibration  of  a  right  square  pyramid  about  an  axis 
I  its  vertex  parallel  to  one  of  the  sides  of  the  base. 

nipare  the  times  of  emptying  two  equal  hemispheres  filled  with  fluid,  through 
rifices,  one  in  the  vertex,  the  other  in  the  base. 

i  diving  bell  10  feet  in  height,  in  the  form  of  a  paraboloid  of  revolution,  be  sunk 
r  until  the  surface  in  the  bell  rises  ^  feet,  determine  the  distance  of  the  top  of 
from  the  surface  of  the  water,  the  height  of  the  water  barometer  being  33  teet. 

Extra  qutation. 

the  centre  of  the  ])re8sure  on  the  area  of  an  inmiersed  cycloid,  the  base  being 
urface  of  the  fluid. 

the  ceutre  of  the  pressure  on  the  area  inclosed  by  one  loop  of  the  lemniscata 
cos  2y),  the  initial  line  being  vertical,  and  the  pole  in  the  surface  of  the  fluid. 

DIFFERENTIAL  AND  INTEGRAL  CALCULUS. 

SKMI-ANNUAL   EXAMINATION. 
ELECTIVE   COURSE. 

Januaky,  1879. — Time  allowedyfire  hours. 

Midshipmen  P.  It.  Alger,  L.  S.  Xorton,  J.  B.  Bernadou,  H.  G.  Dresel,  H,  Phelps, 
cktTman,  and  G.  E.  West. 

Engineers  W.  F.  Durand,  A.  W.  Stuhl,  L,  D.  Miner,  W.  F,  C.Hasson,  W,  S. 
and  W.  H.  Allderdice. 

pand  in  ascending  powers  of  x  the  functions  — ■; -.     ,.    to  the  term  contain- 

sin  X  sm  iix 

md  (1  -f  j:)«  to  the  term  containing  x^. 

aluate  the  expression      (i_j_x)*  cotV —  ^"^  ^^  +  •'')^ 
)ve  that  the  evoluto  of  the  epicycloid 

x  =  ^  (3  cos  V  —  co»  ^  V')>  .V  =  a  ('^  **"*  ^  ""■  ***"  ** V') 


ilar  e])icycloid. 

dx 

VOH^X 

da        J> 


/•>  log  xdx        ^    r"  X  sin  x  d 
alnat./     >^^      ami/     ^^^^^^^ 

.=/%(jr,o)rfjr.  prov.-  that  **'' =  Z"" '« f( Aj£)  rfx. 


aluate  j(f'         ^^ 


1  -|-  L'OsOcnsx 

veil/     --.    -     =z-    fOHoe       .        "^j  derive   /  _  _r.:L_  .  _  =  -sec 

I 
tennine  the  value  of  X    (c^ -f  ^ -^— 2)  rfc 


7.  Find  tli«>  whulc  nn*a  iiirloHGd  bv  thn ctirve  (')  -f  {")*==  I. 

7.  Fiurtby  fii**Hnj*ofgtt!iinm-fuii<iUniwllii«  nr*va  oroue  tooii  nf  f li«»  rurf^f^^l 
H»  Find  ail  »'Xi»roHHfiiu  iti  ji^uitiitiu  tViuetloiiH   for  !b«  U'u^th  nf  onr    t<«ctp  »if  ll 

^ssOimd^  =^  IT* 

9.  Find  tbo  volnnic  conuimn  ttitbr  ftpUorc  r  ^  ,.  and  tb«?  wilid  fonu***1 1 

ttmi  ubaiil  tli»*  iuillal  Htif*»  of  tbi»  i'ur%*i«  r;r=rt(l  -^cof.*/). 

\K  Find  Ihr  iirfti  Urtwccn  tht*  u«vm|»rote  ii.nd  ibecnr^'e  in  thi^  vm 
Pt!iM:iirt<«A.     Finil  iii»n  ihi*  an*ii  iucbiwd  l»y  tht»  U»op. 

10.  Dfrive  tbi*  j'ei-tuuji(uli«r  cijnAtiori  of  tho  loxodrtimlc  enn*i»,  i 
k«ngtli. 

ELECTIVK  MRCHAXlCa 


ANNUAL  KXAMIMaTIOX, 

Junk*  l«7l».— TIww'  nlhw<^,  fottr  h 

Cadrt^MUUhipitun  l\  IL  Ali/tr,  J.  B.  HcrnadoH,  IL  O,  /Jrwf^  /. 
J.  A.  JckennaH,  and  G.  ii.  Fr«w*. 

C^uifit'EHffiHtH.'1'n    H\   F.   thuutitil,  M;  F,  (\    fltm*o»,    .{.    W.  SfahL    t      // 

1,  A  ]iiirTicl<^  IK  fb*fl4rnbiti^  n  cnrve;  ^n*\  ifw  acf^lortitiotu  alau^  ami 
ff»  I  he  litngont  lit  any  iimtunt.     D«*trrniint'  itW  tht^  not^lemiloiis  < 
ditnilar  to  tbc  radius  v<^:tor. 

2.  A  iMKit  st.irtin^j  from  a  ifivc-n  jwiint  A  on  th«»  Imnk  nf  Ji  river  b  pn 
tonntsmt  vi^lot^ily   u  itnd  in  t*<infitftittly  dirwtfd  Uiwnnl  a  pulnl    t^    «m  ] 
hank;  tbo  poini.s  A  and  Q  bring  in  tbr  sfMnt*  line  jK'riHMidirnlnr  t«%  th 
Ihr  «MiirriM\  sirid  r  di-tioiti|i;  ibv  \rlocity  of  Ibt*  L'lirrmtfflind  tbr  t^|iu 

2.  A  iKirtirb^  urojnt*  d  wjtb  a  \>d<»<'ily  u  m  a«  f«'d  on  hy    a  fii 
a   lUHititunt  at-rett^ration  /  ini-lim*d   at  a   constant  MU)(k«   «  In  fl 
motion:  (ind  th(«  intrinHir  «*<ptati(ni  nf  tli»<  (latb  dfHi-rilHHL 

*K  A  partitdt"  niiivffi  in  u  strai^bt  tine  under  thi*  avlioti  of  nii  Ati 
varifM  invorstdy  a**  fonr-ihirdM  po\vt»r  fd"  tb*?  dir«tanec  fr*fm  n  fixed  jwiint  la  f| 
dcteonint*  tbcs  time  of  an  oHciltation  wben  tbe  parttrde  uttgttB  nt  xlw  i(] 
tbf  tixml  fwiint,  witb  tht-  vidocnty  due  to  a  fall  from  inflnUy.     Find  < 
the  attrjii'ti*»n  varil»^^  Ji*  the  tirnt  power  of  tlie  di^ianecv 

i.  Determine  the  polar  e4|uation  of  the  path  de**erilKHl  by  a  parflrli^l 
eiinfi^al  utlraeiioti,  and  pn»vi<  rb;it  tbe  j^ectonsit  an'a  di'ser^Uvil  Hy  flifi  1 
prnporlioinil  to  I  In*  time, 

5.   Find  rbe  b»w  of  the  ernfral  a! fraeti<in  in  ortler  that  a  partirlif 
kMiinifieata,  the  eeiitre  bi*)!)^^  at   the   n<>d«*     Dt^tenuine  ihf  •y|iuitkNit  i 
dewribt^l  hy  parti<de»  when  tbe  eentral  altraetJOU  %arf^  InVtftwJjr  a»1 
distanee. 

li.   A  pnijeetile  muveH  in  a  i-eHiBthig  medium:  determiiif  the  %a1ii£ 
when  the  re^iMtauee  in   priiportinnal    to  t\u^  cube  nf  the  riflnritj, 
appn^ximately  the  t^iUMlion  of  tUt\  path  ile;^*ribed  whrti  f hi*  ] 
to  the  tujoare  of  the  velmdly. 


Janiahy.  11^9.— 77m<*  aihfrnl^  firo  and  tt  ha^kourt, 
Ti'ain^latf  into  Frvnch  : 


THK   ROYAL  UAK. 

leu  n,  sini  i»f  rill'  ritif(»rtiLiiat(*  Clifkrli's  I,  kiti^  ut*  Eti^land,  wlmni  The  Eni^lbh 
iriit,  nndor  th**  uj^iirprr  Crniiiwfll,  [Hit  tn  (1<MtTii  niHiti  ihi«  scaffold,  entlcavorert 
timiw  t<i  tanquer  tli**  tlircnu'  nf  htH  juir*^stor«,  but,  al'trr  Iiminjj  niniiy  battU'ti, 
c»(i|»M  wort'  i^titiri'ly  iletijuf***!  nt  Wurc»*i*fer.  The  julvtMUiirt'*  of  tin-  imhayipy 
!  mfU*r  ihnt  ht%ttU*  iin*   nirioum,     AfhT  having  n«u  t!it«   >;rt«utt'8t  ilnn^'fii^,  h<* 

nn  atsyltiin  aiul  frirnUH  ut  lh<*  hoiHi'  nf  f*Mtr  bn>th«»r»t  liiislHiinUiieii  of  tht*  naini* 
llflerflL  ThtTi*.  thr  bL-tUT  to  diHguls*-  litiu,  Lln'y  Htahit*fl  hif*  hantlH  and  rut  Iii» 
giiv<^  hiru  th»*  ilrrss  of  a  wtMMl-<nitti'i\  uiul  put  an  iixr  in  his  hand.  ThiiH  dis- 
I  thi'y  Ind  Itini  into  the  woods.  Durinjj  *4i.niic  dayn  the  kin^c  bad  for  his  b^d 
Og  Init  !*nnir  Mtnivv  iitidcr  tin-  tr«**t?^,  Tht*  isi^ibli«*i>4  fif  flu-  I'arliiuiU'nt  oftm  cauio 
to  B**ek  rtir  bini,  ami  ibf  kin^,  hi  oiibT  to  avoid  tbein,  \ynn  obli^rd  to  ilinib  up 
!k,  wlienc'i'  he  »aw  p««»  at   bi»*  Tort  tbt*   i^opb'  who  wvn*  »»'»'kinjf   liim»     This 

led  oak  received  at  the  rt'HToration  th«^  nanu*  of  the  Koyal  Oak,  and  till  ahont 
fdtllo  of  the  ei<jbtei*uth  eeutury  one  inij;ht  S4*e  at  the  lruit4*n»rH'  in  Lontlon,  on 

h  of  May,  the  anniversary  of  the  prew<»rvari«ni  of  the  kin^,  gihletl  oak  heaven. 

►nrwonK  even  w*ore  them  in  their  button-holes  on  that  day. 


the  plinvse,   "The  advcntiiii'M  id'    tin*  luiliappy  pnnee  aft  it  that  battU'  are 


Kve  in  a  talile  (a)  the  present  indicative,  l»t  person  Hingular  and  [dnral;  (&) 
tiiiperative.^d  perKou  Kin^ubir;  (c)  the  jireiiM'nf  Knhjnnrtivi\  IM  pt-rHon  sin^nlar 
plnral;  {d)  the  fntnre,  l*»t  anil  **M  pei>ion  iiinjuuhtr.  of  alb-r*  {nritcr,  vcnir^  ponvoir, 

Give  the  feminine  nf  the  adjeetivca  petit,  gnind,  j<muh%  ancii-n,  gros,  beau, 
vi*?nx. 

8tate  the  rob'  of  ihe  past  participle,  vvh*"n  ronju^ulcd    with  avoir.     Give  twa 


TttiHMlaU'  hi  to  Kntfihh  : 


mcont^  ju»ipi'f\  pn  sriii  lea  ^raude*i  idnmes  de  la  ^nerre,  des  batailles  glorieii«» 
Hn  FrantM',  nnil^n^  iiok  fjinti'K  rt  non  nnilhetirs.  Qnand  on  a  r(*nibattn  m^n]  contre 
l]m  ]H'uph*N  d**  TEiiropir. — tonjoTiri^  un  contre  deuxet  ipicbinrfom  conire  troi»,— efc 
111  ti  fini  piir  Hiu'roinhm  non  nnnn  le  conrniije  clej*  antrcs,  ni  i^*n«  leiir  i^enie,  niaia 
la  trahiskon  t>t  le  nombre,  imi  jinrait  tort  do  roiigir  d*nne  pundlle  tMfuite,  ct  le« 
qui'iirs  aiiratent  encore  plus  tort  d'eu  &tre  ftcr.i.  Ce  nV«t  pas  le  nondire  ipn  fait 
mndenr  d*nn  }K*npb'  ni  d'nne  arnn^e,  eVsf  bj»  vertiu  .b^  pen»e  cela  dauw  la  Kincerit^ 
itm  jYinc,  et  je  eroiM  nae  les  honnnen  de  eienr,  h*«  honinie«  Ben^^  de  tinin  les  pays 
londc  pcTiHerotit  connne  inoi. 

iiH  tl  flint  inaintiMiJiut  *|tn\je  no  out*'  les  niiMi'^rrw  <!♦»  bi  rctrsittc,  et  voihi  cc  qui  nte 
It  Ih  jilriM  prnibh*. 

I  flit  que  lii  rotifjiiiHjv  1 14 1  line  lit  force,  ©t  r*ci«t  vrai  mirtout  potir  lea  Fnovpaia.  Tant 
B  iinirrhent  en  fivjtnt,  t;int  qu'il^iespi'n'Ut  la  vietoire,  ilf*Hont  nnlHconnne  teHdtugta 

rri/iin.  la  volonte  de.**  chefs  e«t  la  loi  ilr  tons;  il»sentetif  ipron  nepi-iit  rcnKHiniue 
»  dimriplini'.     Mais  auasitrit  «tn'ii,H  soul   fc»h'<54*  ilr  rccnlei%  cdiacan  n  a  plan  tb^  con- 

I  qiren  soi-ineme,  t*t  Ton  ne  coniniU  [ibis  le  i  iifitiiiaTidrun  at,  AIoi-k  ces  honimc» 
>00«  hominet^  ipu  s'uvunvaient  gaiment  i\  rtnncuii  pear  coudnittre,— »\nj  vont 


82 


EXAMINATION    rAT'EItS, 


lc»«  nmn  i\  <lroiti%  k-n  aiih*e«  ii  jjaut'lie,  tatit^H  8i*m1k,  ttiu(6t  I'U  troii|»f*»iix.  : 

vnyiuit  qti*i1  jie  lour  tirrivc  ritMi^  iIm  tk^^iL'titu'iil  iiiwMlciiti*,  il*  futulerU  mit  !*•* 
k  lroi«  tiu  ({tiivtre  {KMir  k^s  t^utevi*r,  eumiiu*  on  voit   k*s  l*(itIm'uiix,  i^u  liiv«*t,  \ 
1111  jmuvro  chi'val  iibattii*  r|irils  irnuniifiit  pnji  cin^  n*gj»n1t!r  iriitii*  dt^siii-] 
luurclmii  encore. 

A?C3«LTAL    KXAMfX;^Tti)»r. 

June,  1^9.  — Tinu*  alhwrtl  twa  and  a  haif  h^un, 

Tvan»lailmt  frniH  Entftiah  info  tWneh, 

MCCtrs  BCMVOUk. 

If  wo  limy  Iwllevr  the  atury,  when  Fomonua,  king  of  Kl^llHl^  hmA 

t«  rriii4tut4^  Tari)niu  In  Lih  rigtUH,  Mut^fuH  di*U*rfitttiO(t  to  il4'Uvi*r  UU  m 
dangiTotih  nil  t^ni'tnw     Ik'  iliH^ii^'<l  Iiiiii.M*'lt  itl  tlsii  linUit  t»t :%  TiiMCiiii^  »il 
fi[)i:uk  tluii  l.'itijjiijigi'  tlin^iillvt  h«  ^aiiiiMlan  I'ltwy  tiitn.»ttiM'lii»[i  iut*i  ( 
into  till'  n»yiil  ti'iit.      I'orML'una  »iit  jiUmu  vifli   liiif  JM'riotAnk'  wb*< 
Thti  HiMti;in  itunif'fli^iLtirly  ruMhtni  ii|Kiit  iliii  tMTT«^tHry  :iiiil  (OifiilttMul 
uiii«takitijj;  liiiii  Utv  Iiis  royul  ntsiisi^^r,     3^1iM'iii(^  tiuaklif^  to  »'jHra)M%  w:i«  Mfi 
BO  an»\v«'t^  to  till-  liH|iiinrM  nl'  tlio  roiirtk'i>iT  uml  i»ii1y  ti>lil  tb»if*  Ikat  be  1 
and.  to  give  thc'tii  a  |»ro<if  uf  bt8  fortittub',  b»'  luiil  bk  rigbt  buiti]  mwin  uli 
9DOh1h,  Ktc^riily  looking  iit  ibt*  king^  'Jnil  witlitMiI  iitttTing  ii  groan,  boUllv  ( 
tbive  bnndrfd  young  Roinims  like  biinsull*  httd  t'on»i»ireil  ugaiuwt  !ik  1 
tniniHl  i*i  tbf  r  to  *k»<^troy  bi  ni  or  to  iteriKb  in  t  bf  nt  t»!nipt.    ITii*  t*xtr 
afiloniiftbfMt  P<inif'nnii*  who  umde  pt^tivv  with  tli«  Hoinjin«  and  rt-titnl 
Mutiuji  obtitint^il  tb»»  Kuniain»  of  Ht-iKVoki,  Ibi'i  li^fl-bjitidfMl^  bi*i\%iif»ii>  li« 
bi.H  Tight  haiol  by  burning  it  in  tin*  pro»i>n«'*^  oftb**  Ktniniui  kUig, 


LA    MfeftE    Df.    WASlllXOtON* 

A  I'lvpmiiie  oit  Wiiitbington  fnt  noniiii^  conniuindjint  »m  rbcf  ib^n  artB^ 
«t  |HHi  ik*  ti'nip»  yivant  qn'll  alljlt  rejoindri»k"Atrc»U|w^«ACjiinbr^"!^- 
quittn  sa  nniison  cb'  rfiijipagiu'  ptoir  sVtablit  mi  vtllagi*  de  Vn^tl- 
loin  <kj  Ib^iUrt'  dv  bi  giiri-ns  tdb*  >  teMtii  dnmnl  pr«*»q«t?  |otift>  la  in 
pluc'<So  f^ur  bi  Hgne  dt^^i  )»4»Htofi:  tant^it  c'^lntt  iiii  coimit^r  i|iii  ftajMnit.  «(»p»rtAi4 
velle  d'nni*  vit'toin%  ct  tantAt  «''<^fait  nn  nioH-iugtT  de  malbtMir,  utiuon^Ant  I 
d'nuf  d/^t'ait**:  imiis  la  forlnni'  tavornljb*  on  coiitrair**  iii*  putalt^'n^r  k-r^^wi 
ifrllaiit  knit*'  «a  ioiifiantc  ini  l>i*'n,  rlW  niontra  il  si***  i'on<*ito'. 
bHttaioit)  p^inr  b'»idroilMilr  riioniiuf,  (Hnir  In  lJbi^rt4^H  jmiirb'  Imm 

A  la  noiivi'ltc  dvw  gbirh'ux  |>n*5%ag»'  rb'  bi  IVlawnrr  qui  \ini  rrl^vsr^ 
Abattue;*  di*»  Ainth'icaiii!^,  phiHicurs  dva  aniin  dt^  Mrn,  VV'aMbiugtoa  m*  j 
I>niiT  hi  f$Iiciter.     Elli>  Ir»  rt^nt  avw*  dignity,  diHunl  ijil**  X*6v4 
renx:  quo  Qvorj^e  {lArni^ait  avoir  bi»*n  m<^.rit<5  dc  la  patrir;  »*t,  i 
^v^^iariHit  de  loner  bi  roiiikiik^  dii  gi^n^ral :     Mf«  bon«  meMicttrBr  i 
d©  la  Ui^tterie  ,  ♦  -  .  niat^  niou  nf*orgi^  n'onbluTa  Jamais  !*«*  U^*iog*| 
n^'^s;  i   ne  a'oiibliera  pa**  Ini-ni^nif  en  d^|*it  *\v  tant  dVilogi^ 

Lor»^|iie  Mrs*  Wji-Hbington  fnt  infomi^^t*  de  In  priw^  *\v  CttrnwallU.  rllr| 
Tant  b'M  yi-uK  an  I'it^^l:  Dtfn  mni  ]oni\  la  guerre  v^i  temiiJi^;  la  fialx^t 
«t  It!  lioiih€«nr  vout  babiter  notre  patiie! 


EXAMIXATKKV    FAPEUS,     1878-79. 
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IMIt^T  <  LAS^. 

rKACTirAL  SEAMANSHIP. 
ANNUAL  EXAMINATIOX. 

,}  V  s  r. ,  1  f^\^ .  —  7Yiii  r  a  I  totrmL  th  nt  h  o  «  r  # . 

ibe  tiu'  wattlu  i|iinrtiM%  »»i«l  Nfatiou  bills  tif  u  HltMiji  nl*  witi^  anil  ntutr  tlie  in- 
AHon  t^tvL'ti  by  (binii.     Niiim*  th«'  ililfiMi'iit  Mtntitin  U\\\». 
fake  pn^pamtitmN  for  f*i'ji  in  sill  ti'sptM-ts,  jiml  «?tniini)  (iftltt'm  and  intni  (V»r  ^^rfting^ 
llilerway  inub^rsiiib 

SidtiijL:  toficnnHt  (^urreiit  by  stJiHmnnl  hik  lior,  wiud  fcmr  |><nntH(Mi  iiturlioiml  bow, 
^lo8r  alH>aiil  int  |M»rt-braii^  w«*j;^b  and  stand  out,  nsinj;  im  spring, 
^etir  Mbi[»  sitorf  riMiud. 

t^eatbor  nmiii  (npKjiil  slirrt  and  I'lfwrmi'  carriotl  away;   uhat  t<»  do  ? 
3biit  nndor  ail  {daiik  wail  and  wfarboard  Hinn*H!Vtls,  HittK  k  liy  a  8<njall ;  what  io  do? 
Suppo^in^  yourwdf  in  a  lydont',  ^loutb  bilitiHtf%  nhtp  bnvo  [o,  wind  S.  E.,  tbenS*; 
iMiUl  yon  i)rocMnMi  f     AVInit  jin*  t\ie  iniVwnlUyuH  *d*a  cyidon<'  f 
licre doivH a  surf  bpnik hi^avirHt  on  a  liat  bmicli,  ami  wbiMr  i^  tho  grt? at<;st  dangerf 
i  boat  tb rough  sneb  a  anrf. 

luit  arc  tbi'  boat  HabittH  ^iiudci  oar.s  suiL^^,  and  bulen)  foi'  all  officers f 
two  Eiaillng  ves«+'l8  crorsMing,  wind  X.  E.»  ano  Imuliiiv:  E.  J4.  E.,  th«  other  N.  W.; 
Hia-'^  thtj  fii^bt  of  way  ?    Two  MtramtTrt  croAHitig,  wbicb  ha?*  tbi^  rijrbt  of  wav  ? 
I  dilVurt'nt  log  nignab  and  i  uli*>4  r**ga riling  ligliM. 

SKMl-AN^NUAL  KXAMINAflnX. 

JaNUaUY,   lH7t>* — /7^w*'  alhnetut^  Jour  hntit's. 

WOOI^KN    SHIP   UriLt>IN*i. 


do  yon  bnate  and  pr*«|iai*»'  a  btiilding-Mlip  f  D*»j*rnbiM»ll  the  prtvparation* 
luade  bt^fori*  biyin^  tin*  kt^d  of  a  ship.  What  xwU*^  of  itivlinatinn  nnnst  be 
Iwl  to?  how  reguhu*'  l\w  hlofkni,  &c.  f  DoniTiby  a  ktH-d.  What  ii*  it  made  off 
ef  bow  faHtoufil  to  Nt*Mn  smd  wtrrn  [MistHf  What  is  a  rooiM  ami  pjnut  fmticn 
I  ii9ef 

IThat  lire  t hi'  fninn  .s  of  n  wliipf  bow  drvid<'d?  wlnit  timbei^  aro  thi^y  comjiow^d 
Tow  aro  rh»i  tindn-iH  pnt  togfthrr?  Lh-.^wdlie  nn-thnd  of  rjdsing  anil  rr^nl.Mling 
\»  How  and  wbt-n  is  a  ^hip  rrgtibiti'd  ?  What  aro  the-  tilling  tifnbiHS  their  u*e^ 
l%'ttntttg*^«,  if  any  f  What  i«  the  vHttittfj-<UHr»  or  thnimtitnj  tintf 
[ake  sketeh  of  transviTHi'  sfi'tion  at  0.  IXwril*^'  Tiianin-r  of  diJigonal  liraeing. 
re  tb«*  ftided  of  a  ship  united  ftirward,  aft»  and  nrnid«hip8f  Give  derail  of  tbe 
:ngB,  Ikdine  bilg(>  8trakefc*^  lhi(^k  HtrakeHj  and  nliear  strakes.  Name  the  ditler- 
&lm>nH. 

Imt  pn  parat  ionj4  art'  nrer.sMury  before  eounni'tietng  to  plank  a  ship  f   Give  method 
liking.    Drlira-  garboartl  atiake,  and  Ktate  bow  it  in  fastened.    What  are ribbaadii, 

»  ami  sinnark»  f 

^im  what  does  Ibe  tninsverae  «trwngth  of  a  iihip  depend  f    Gvv^  ^\^u  ot  ^«i«^* 
of  ii«hi|»;  dtowiiig  all  tin*  tiniberH,  «.^e«     Detine  Kpirktttiny. 


94 


EXAJHINATlON    PAPERS,    lN78-7». 


r».  How  rujiiiy  diflVrfut  kii»d  of  riKlilern  iire*  thtr^f     I)r*icribti  fticfc 
aod  ttrniri^crucitt  couuc*i*titjg  them  to  shifij*.    Ilciw  nm  ImAtu  diAtintruiji 
I»#T  of  buildiujT  f     iJrscribo  vnvh  kmii. 

7.  Huw  in.'iuy  kind  of  doc-kd  are  rher*?  !     Naiiu^  thcin;  givm  a  irriM^fml  i 
^IMIcti*  nud  Mit'ttiml  of  du<^kttign  veSHt*!  tii  I'Ach,     llcHirH I m  ii  i 

t*.  Detail  iiri'iiarntron  uri-t^asJiry  for  liui}w:hui>;  :i  «liip,     i 
bri*adtli  ot  the  ways?     Wbtit  distanrn  U^lwrru  \va>»f     \VUi*4  uri^  |*aj>| 
fibijt  strips  CHI  tilt-  wtiys  wlieii  partly  hiiui(di(^d«  what  ia  to  bi«  dciiii*f 

Tinut  alloiced,  four  konrK, 

1.  Name  the  different  forms  of  kf^rls  in  ruinmon  u«e^  »iiid  cb^jMirib*  k«i 
cliul  Hhi[K     Di'HiiilK*  thi^  htf iii  of  au  ircMi-^'lad,  thi?  nianiK^r  of  fuuirHii^  Atii 
pieci'H,  joiiiidg  to  tiie  k»'i.d,  &e,     I>est'ribt  stt^m  iMmtM  of  trniM'lfMti  Willi  J 
liftiDK  iirtijHVllerH. 

2.  How  many  part**  in  ji   (rami*  of  :ni   iron  ship  biiilt  «ii  th« 
Niimt'  tbi*  p»rt«  and  ntatt*  how  they  arf  fitttMi  t^gi^tber.    How  nre  ttutk^ifl 
Wht'ii  are  donlde-rpviTw  angb*-iron«  titttd  f 

3.  Oolhie  the  loii^ittidiuat  My^t^m,  and  »tate  wbiitadvniitng^Mi  ft  ] 
\eTHv  »yKt4*m.     (tivc  tnngituditnil  Mystrni  of  Mr.  Scott  Riimndb 

4.  IVjjtTibo  tbi*  l»ra<'k<"t  »ysti*m,  nTid  stntr  what  art*  lt«i  udvtit]tfigr«,  if  i 
mannrr  of  dividiri^r  tbedoijidr  but  loin  into  watitr-titfbt  cells.    What  Ut 
iinil  how  fonai^tl  t    tiivi-  one  of  the  modi^s  of  bnibling  i»rJM*ki«t  fmniifig. 

&.  What  an*  fh**  pnitc-ipal  vfmt»tir<s  of  b^am^^  in  iisi*  a1  tb#^  preMUt  | 
•kctclies  !«liowing  how  tliry  arr  oonstnicftHl.     <iivii  rnb-^  for  si2«*«i4if  Im 
p1>»»)«m«  ftpiicfvl  ill  vviir  ve«ie1«  f    U<*«i(  ribc  iwam  htuih  rtiiiet  ui*ed,  and  tOMm 

6.  Ib'wrilw  1h«'  ditlVi'<^nt  systt'mw  of  pbiiin^.iind  mnkc  i»  Aki^t^rb  of  tfc 
ueM*»  sbiMVitig  tht*  urrang<»mfnt  of  butts,  rivet»,  &x».    Givt*  tUiiainilioii  < 
Kxpbiin  mrinuor  of  Ufiing  it.     How  *r«  sixea  of  rivrto  rrgttlotc^  nnd 
«pArin^  thum, 

7.  How  art' wiiti*r-tijiht   bulkbeadH  Httc^dT     Ilbi^tnite  trmniMir  of  i 
*hip's  iiitb'.     \ViiHt  bnlkln-adB  an*  then*  on  iKiard  ship  thut,  b<*iiitlf-»  bi4^t 
•t'Orage,  are  eonnidered  Htnieturally  T    What  are  the  platevi,  aiid  htHV  ran  I 
to  do  the  most  Her VI e*^  f 

8.  What  are  wheat  bed  »hip»  f   Stat**  the  object  of  thi»  tyft^'itt  »if  i 
the  diflVri-Mit  methods  ami  illnstratM  the  best,     Wb»t  air  coiiipo«il«*  ^ 
erifcl  featun-v*  of  the  ftyi^teni,  and  Htate  wliat  ebwis  of  vesiseltt  ar**  btiilt^ 


ORDNANCE  AND  ARMOR. 


^£Mt-ANXCAL   EJLUMIKATIOK* 

J  AXU Alt Y,  1 879. — Ttme  a  Hottett^  fitr  k&wm, 

\,  State  the  (lifferinj;  eonditiotis  in  wbieh  iron  eximtHin  ea«f  irtm,  ' 
«t««il;  abm  in  <;en**nil  tennw  the  nature  of  the  process***'*  by  which  i 
frtnn  one  to  th»'  other,  and  reeiproeaUy. 

2.  Name  the  prup^irtiea  wlucb  diiititigtiUh  Utiti  «i  eiich  of  tkum^  tl 
and  coninmi  lUdm  w\t>^  otwf  ivu*3(V\\«t  vf\\VT«iti?ssm«at\ck%mlitbility  Ibr  i 


EXAMINATION    PAPERS,    IWe-79. 


95 


UKstliiMliflicultieam  ttie  way  of  insikiug  heuvy  h(>niug<'ii«'<niH  ^mtsot',  Ist^  rast 
,  wnmghl  iron;  :W,  ^tvc\  ;  aiitl,  ifrnucing  »iu'li  i*  liom*in;ouet>UMgiiD  to  exist,  tho 

why  it«*  tnll  «freuji^tli  t*anuot  hv  develupni]  to  ri'HiHt    the  fo.rt*p  of  the  i\i»vhiiTgv, 

WU"  aiiil  iU>w*UMi*  the  gt*ii«*nil  uriiiciiilei*  upon  which  bniU-np  ^ihh  ar»?  hijmI**;  jUso 

nre  of  the  straiiiti  to  In*  n^HiNtfr^d.  aufl  thf  ]irarfi<'al  eftincl  of  thiw  hmt  nmiHiilcm- 

on  th«*  const  met  ion  of  tljr  ;jhti. 

•tim*  hnmze.     8tute  the  dilliculties  iu  the  way  of  prcMiiiciiij;  a  juTfeit  mixtnit? 

vdifiitH.  and  how  f he  re^riltn  of  thin  iliffirnlty  utt*  seen  in  the  chhx  gon,     How  ia 

^hatiut-i  fcmi  nmde  f 
serihe   the   nomofiidnre  of  the  !*urnitt  ^\m,  and  the  .syHteiu  nf  INtUiHer's  con- 

hAt  is  the  (djjrtt  (d*  hollnvv-rji-stiiit;  i^tuiaf    Having  yoiir  Htockof  pig  iron,  name 
fereut  proeert«4.\s  in  the  ioakin«f  id*;*  lioltfivv-eui^t  XV-iiieh  gnUfHtfttiug  the  nature 
K!t  of  t^aeli  step,  h\\t  avoiding  detailw  of  the  operntion, 
RcriVie  in  full  detail  the  Freneli  ByHtein  «»f  hre«H^hdoading, 
mlw  the  Bieineiis-MurteuH  proee«n  of  pn»clu€Jn;ff  steeh 
ribe  the  effeet  of  rapid  and  »h»w  eo-tiliiig  npoa  cast  iron  and  steel;  and  the 
use  nmile  of  thef**^  (|ualitie«  \n  the  cjiwe  of  «teeL 

AXXCAL   EXAMlNATIf^N, 

fr«te  the  )4;enenil  propiTties,  mode  of  preparation  and  uses  of  j^nn-ttitton. 
r>rMerUie  tlo*Sehenkle  and  fietoiao  pritiiMKinn  fiiMJS,  (drawinj|f>), 
L)e*wrihe  theeifei't  of  varying  Itie  sizv  nf  grainij  atul  denuity  upoTi  the  aefion  of 
^unpov%tlei\ 

l^lnil  iH  theohject  of  nil  in;;  f    Advanlftj^eHot'elonj^rtted  oserHpherieal  projettilejsf 
t>**tribo  the  .nystrniH  of  riding  in  lu^e  in  the  L'.  S.  Naval  in^rvice,  iintlHtate  thea^l- 
t§^&  and  disa^lvjintaije*,  of  the  Mystein*!. 
lf>«CMit»e  the  aiTao;;emeut  for  g]vin»»;  eiinipreHMitOt  in   (heeelitial  eoaipres^or  ear- 
rawin^M), 
rilj^'  the  hdwitzer  hoat  carria;;:e  (drawingM), 

111  what  efjosideniticMi  tloe>>  the  «'t1eet  prodneinl  liy  a  |irojeelile  depend  7     In 
ing  thi^  *|ue*4tinn,  the  etfeets  produced  by  a  shell  exidodiiig  when  imbedded  in 
ft  need  iitd   be  diHititsHed  n»»r  the  eharaeter  of  any  target  t»ther  than  nniy  be 
by  a  ship. 

!««Tibe  the  working  of  the  lSonleng<^  ehronograph  ;  statxs  the  objoet  of  the  dis* 
What  it*  meant  by  the  die^junctor-reading,  and  to  what  tinted  doen  that  read 
i^pond  f 
ow  is  a  hattalii^n  to  be  bandleil  when  nioving  ujj  to  and  attempting  tocaiTyby 
an  eneniy'i*  piisitiou  f 


31ARIM-:  ENGINES. 

AKNCAL  EXAMINATION. 
JCXB,  1H79, — Time  afhwt'd^  Jhi'  hoarn. 

4piired»  the  mean  etfiTtive  presHiire  in  anenj^ine,  kavin^  given  the  diameter  of 
4C»  in«.  ;  *«t.ri>ke,  4  ft.  :  *'h»iiriuiet%  \  of  wpaee  di.splac<»4l  l»y  piston ;  steam  eut-off 
strokB  from  comineneenu^nt ;  sttMim  preyaure,  55  Urn.  \»ei  w\.  \\\.  ^t    ^ia.vv^fc\ 
t,  126  iuR,,  the  baronnder  ^f/iMd/n^tf  at  IK),     Ue*iuired,  uW^,  t\\*-^  r»6\«A^x*v  ^vvvtt^^Vs 
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of  fuel  r^xp4'ii(led  in  lliiM  vivn\,U}  that  r4M|itiri>fl  when  follow iiinE  fitVl  m 
mean  proKsiim  ftumd-    Tf in|i.  and  rubiii  ve  vtilutur  of  the  sU*arn  whfn  ntt 
F*  ami  'S^l^  r(*Hpt»iitivt*ly ;  irnil  whtm  following  fnll-^troke  tiS7(F  4it>4J  lili 
Consider  the  w<*ight  of  a  ouhjc  fiM>t  of  fri^nh  Wttt<*r  62,5  lb«* 

*2.  8ket<!h  and  describe  thfi  wiuKle  iitid  ilfmhh*  poppc^t  raJve,  and 
tiij^cs  of  the  latt4*r  ovt^r  Thr  fonncr. 

3.  Uivi_"n  n  pair  of  enjoin c^  totiU  arvn  of  piston  2,1>(HJ  9*1.  incht'^;  «troke3ft  J 
ance,  5  piT  rt.  ui'  Apsici?  <liftphu^<Mi  hy  pi.ston ;  ibteiiin  pn*9*urt*  4*)  lb*,  jt^raf).  m 
into;  cut-off  at  fol'^itrokc  fmm  commencement:  revolntionj*  »i(»  p<;r  mtant^n 
▼ohinie  ivf  Mt4r^a^l  and  \\';4t4jr  at  initial  pressure  640;  t€mp.  2(i7^  F. ;  co«l  Ml 
per  hour  h9<K>  pounds;  p^^neuttt^^n  of  U*h8  by  hh^wing  oH'  llJt,  RnqalfVil^lWl 
of  poundis  of  waiter  t5vaporatcd  per  hour  [kt  pound  of  iw»»l, 

4.  Temp*  of  water  in  boiler  IWiT'  F. ;  temp*  of  feed-wali!r  5(P  F, :  Jbnadji 
water  |:  density  niatnttuiied  in  boiler  2.  Renuirvd^the  gain  in  fuel  hs  tiiil'nJ 
from  the  exhaUMt  steam  sulVleient  to  rai^je  the  t4?inp«5ratun*  of  tips  f«^i  I 

5.  A  sihip  U  loakini;  11  kuot^s  por  hour»  the  »crew  profwdl»»f  inakii  .  ' 
per  nilnnti^,  and  having  a  pit^'h  of  *2*^  fct^t.  It^upiirotK  the  jillp  in  per  >  ^ 
of  the  propel ItT,  a  kriut  being  takru  at  lj,0f*2  feot,     Dcfinn  ncgnttvr  - 

4>t  8ketch  and  deMcrtbr  the  Botirdon  8tc*am-gafigi%  Lanf?'>«  itiipr>  ' 

**  Manometer  **  «team-^»iin^i'.  . 

7.  GivfU  t  llu  of  coal  etrntaiuiuf^  92  ii€ir  ot*  ctirhou,  6  ]ior  cl»  bjTiltngni,  ttdll 
oah  ;  to  ibid  thr-  maximum  t^mipemtiire  of  furnaee  whfsn  bnnicMlwitli  tSidiif 
air.     8p.  heats  II,  O,  47', ;  CO,  2M ;  O,  21H;  N,  245. 

(<,  Oivi'U  I  lb.  of  fret"  hydrogen  contained  in  a  quant itj*  of  «ohd  furl,  buisl  i 
exee^iA  ofZiii  %  of  air  above  that  neef;**«ry  for  perf<H:t  conibunfijin;  th#  etmJiM 
1  III,  of  hydrogen  libirrateia  50,(HM>  unftii  of  heat.  Rriiuirfd,  the  hftait  atailayr 
gi'Ufration  of  nteam^  the  air  entering  at  *HN  F,,  awl  thi'  proiictCLt»  of  rmttUri 
capiug  at  mv^  F. 

9,  Deduce  the  formula  for  the  diHtaooe  5  traveled  by  the  p(st«m 

while  the  crank  Umm  tli rough  an  angle  /i:  angularity  of  conweeijjijj-ii  <l 

10.  LkMlnce  thi*  formubi  for  the  thiekuL^iis  of  cylindrical  boilein,  nn*!  > 
IDg   pitibh^m :    Unhahinced    intrnial    pretVHni'i*  MMl  Ibn.  p«*r   m^,    in. 
value  of  riM^tal  in  boiliT-plate  ri<>,{HK)  j  joints  donhb'  rivctiMl;  fi^tcir  of 
quired,  the  Thit^kni'HH  of  no^tnU 


NAVIGATION- 


JANi^AitT,  1879. — Time  aUou*ed^Jkff  homr*. 

1.  De^crilw^  the  uo'fhods  of  pt^rfonuing  tht*  variotw  op'*r.iifi<itii>  ii 
work  at  fiea,  from  taking  the  data  fnun  th»^  log  U%  HutUttg  Uip  i 
ttiiMle  goml  ant!  the  enrrent. 

2.  Dednrc  (by  Napier's  nih*H)  fonntibi^  for  Atiding  f he  dislmiKw  1 
two  pointii  by  great -ei re V  »uiiling:  alno  the  fonuiibi^^  f«r  fItiiliiiK  tbe  laliU 
gitude  of  the  vi-rtex, 

:\.  How  i^  a  great-rirele  mate  laid  dawn  upon  n  ehart  f  (itc«  Cnrvmla*  reqn 
a«l vantages  tloe.s  n  knovvli?dge  of  ihU  rouf*>  give  f 

4.  I>eihi«<f^  the  foruiul»H  lor  thi^  dip  of  the*  harixoo  (wiQi  iMul  IkllJ 
KofUuM  ofT"!lori«*il  niy  =7  R. 

5.  liow  i»  the  hon^^uilal  paraUas  uf  lli#  tuoou  ublfilft#«l  f    U^m  h  1 
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|l«  ohtnirH*'!  r     llnw  will  ><ni  <i(nl  tht*  i*p|mr»nit  Hi'jrii-(lif*ni*>tt*r«f  ti  ht»»vt«nly  Uody 

B  frniii  I  lie  atirl'iio*  of  Ni»*  r'nrih  f 

pv^k  an«  inf^thoit  M»rri|ili'tv.(w  irh  rht^  ii'^^sou?^  t.heroft^r)  for  the  eonvcT'sioit  of  loral 

RMlnc4«  (by  Xa^W*r'ii  rnl«6)  ttt»  ft»niiiilm  for  liniliair^  h  ami  j  of  »  lii«ax'rnly  body  at 

|b  filac4«  and  timf^ 

HflfCUi^  7  wlo^'ii  rf-=(i;   \v1i«iii  /  ^(i  hourH. 

wtiico  the  fonnnln  for  tlu^  hto»r  aUfih-  oC  :i  lu^nvtoily  lMt<ly  vrhvn  on  or  nearfist  to 

Biut*  vHrtirnf.     I'tidtT  vsiint  «'iirMroHtanr»*K  won  hi  it  hi>  desinihlf^  Ui  know  thia 

kgl<^  f     Di'ihirc  (hi'  fortiiidu  for  tin*  hioir  UHiilt^  of  ;i  hi'sivruly  Iwdy  wht'ti  in  the 

b.     How  will  yon  :ii*r<L«rl«iu  the  tirn**  nf  nctnnl   Hinijsot    (di«ni4U'iiniuco  of  siiu'a 

Uiinh  hiOow  X\w  horixoti)  f 

l>^dii(u^  (  by  XapiiT'j*  rolrn)  the  formnla*  for  titidinir  th*'^  latitude  by  an  altitnde  at 

ke.     When  will  this  oo'fhtul  be  opM-fn)  iit  s^^Jif 

hrbnf  uM*  0,  0  »  aofl  <>"  r«*MptHfivL'ls  !     How  is  each  marked,  and  why  f 

DiNlure   thf    fontmhi    lur  hiitlin;;;  fhc   htiirudt^  liy  aii  altitude  ve^ry  near  noon. 

■  tlii^  I  of  thif*  formula  obtiiinrd  ?     How  is  thi^  foniiula  ujskhI  practically  T 

PediJrc^  the  iH|natic»n  of  iMpiul  altihole.s,     HtaU*  what  qnantitie?i  ui-e  invDlrcu]  in 

Bjttton  fi>r  -iTt».  and  how  they  an*  obtaint^d. 

k>|ily  IH  to  Hnilin^  th**  chrononu^t^r  rorrectiou,  |fivi«>r  rach  st-t^P   i"  detail  witk 

B«4inii  tht*ri'for. 

ill  rio*  dircH  nit^thod  of  luuiir  dUtuiictM  draw  the  tiguri\  nann^  the  various  parts 

Itrian^jfleK  iMinHid»'r«Ml»  i»od  «fnti'  why  the  projeetionM  of  />  and  />'  intersi^et*     Of 

kvunta^e  are  lunurt*.  nod  tor  what  purpose  nn*  they  ehivHy  nM*d  f 

bertn*^  rjiTd«*i4  of  et|niil  altitude,     ((Jive  a  diu^rafo/)     How  omy  the  ]M>Hition  «if 

piTT*  of  tlipw  rirc?h*B  be  pkdt^'d  upon  the  ehjirt  '     What  in  a  line  of  pimitiou  t 

■nw  wdl  you  iUu\  the  Inrifode  nnd  huii^Hiide  of  a  ve.sjAel  hy  Snmnor'ii  method, 

prl  not  I»eintf  Htutionary  f 

Iriiiit  tletermrue?*  the  jin»»lt»  lud  wtnui  the  HneH  of  pi»Hrtion  f    What  wnuhl  be  the 

Ivora tile  condit hum  that  couht  l>e  xidiH^teil  for  determining  the  pof«ttion  of  a  ship 

pf»w  are  ehronotnet<*rM  wound  and  com|mredf  What  is  the  ohj(>et  of  this  eoni- 
^T  W!i:it  is  meant  by  seinuid  ditVerenee^  in  thi?»  eonneetiouf  Wlo*t  do  you 
kr  Cn  bf  rhe  tie^t  metliiHl  torolituiniu^  the  error  and  rate  of  a  ehrooometer  with 
pil  applianeeH  funifKhed  ti>  fti'^u-jjoiuia  v«i^6i»lsf  (live  your  reanufix  for  the  M«dee- 
Itiii**  no^tbod. 

ijr  *>b«*rvati«»n  at  y^l.j  a.  m,  the  longitude  at  noon  wuh  TtNiT  enst ;  by  obBerva- 
B  It,  15  p»  nu  the  lont;itnd4*  at  toxoi  wim  TH- 51' etwt;  what  lont^itode  will  you 
|t  In  Ih*  th*'  true  lonjjitode  at  ineridiiiu  f 

fCj'tni  tiiicHtimtfi, 

l^it  will  l>e  ifiven  for  thewe  uidejiw  nil  the  re^jular  tiue.Htioni  arc  attempte<L 
illtif*!*  the  f«innuhiA  for  Llie  uieridiounl  part«iif  the  spherviidf  given — 

taiice  the  forundsi-  for  liiidinj^  the  huj^itude  by  Littrow's  method. 

bnee  the  foruinhi*  for  tindin;^  the  lougitntle  by  eipial  alHtiides  at  .sea.    State  how 

Pt^rationti  are  taken,  ami  how  the  ope  rut  ions  are  p*'rfonn«Ml. 

WiWM?  the  forniuhe  lor  lindin^  tlie  latituile  by  two  altitudes  of  the  i^anie  ImmI/, 

Pnation   remaining  unchan^i-d  and  the  (jRH-nwich  time  being  approximately 


Itice  Hra€lley-H  fnrmtitn  for  limlio^  (hi'  retVaetkoi  of  a  atJir, 
N   A 


9b        ^^^  EXAMiXATION    PAPEKS.    '-?*-^ 

^m  ASSVAL    KXAJUUCAtlio. 

1,  r^'tiur  vHrititioii  Mid  iit*vijitiou«     When  ant  tln^y  iiritiii**]  cii«i|«»f1t  u-J  < 
srly  f    Hiivitij^  »ili<viuti(»r«  tiibU^  anil  tlu*  vnrtj*tioii  (mtu  tU«*  rhiirt,  li 

iho  cout>M-'  ti»  bi«.  fttfHiMMJ  hy  <M»iH|KfcSLH  t-o  iitJiki*  fi  jfivrri  triui  K*<imiM«f    \  ......... 

isrlj  ;  0'«  tf'**^  Wariiiijf,  8.  7(H  W* ;  i»l»MPrviHl  lN*nriti|u;.  K  i(>-  W» ;  wbal  b  tlm 

Vftrmtioii* 'JT  '  w^sff'fly ;  tU'vUiiim,  16    mnfrrty  j  iriie  iH>iir?v-    *^  r      -hui 

2,  VVdot  tkl't^  tiio  iHUV-rtnil  mt^ilioitpt  «>t' iiHcrrdiiniii);  ou  i*4ir  li  Mr  i 
c<»tiipa^f  llivo  till*  (li^laiU  af  vumlu  HtaU^  vvtiirii  voti  vicitilfl  |ir' r 
givo  tlu'  n^t4«ic>us  f*»r  Hii»  tir**li*n^iuH\ 

3,  HoNv  Im  a  Nii|»ii'r*f»  turvn  fmiHtriKKMl  ttud  1h»w  i*  it  tm^f    Hefr  kftfW 
|tt»tP«tit4Mt  f     I  sing  tilt*  IVarnor'*  «U*viwticm  tublo.  «Mi»1ve  til'   ' 
K.;  viiii«lM»U|  UV  eii*<l<'rJy  ;  whut  ia  tb<*eoiujia«»cocm«i» ! 
21     wcKl»'rl>  ;  what  in   I  lit*  ciMiijiitAM  idiii^c  f     i'oni)ifii»  counv<  .  i| 

4,  Whnt  art!  tho  t'jiUH<«i*  <>t  the  lii'viation  of  I  In?  cutufftiM  in  tku  irwii  »i 
giv«n  till'  4fvifitit*ii  on  tlu*  I'iifht  i»riiit'i|i«I  puiiil*,  linw  will  yim  f»t.-». 
tabid  tiy  111**  nt«*tb4i<t  of  foi^ttiflrntM  f    Wbnt  ciiipu'ct  Uu*  ljio«<lii4g  vrt 
How  (iiiiy  it  bi'  roiTiM'r*i«l  r     VV*ill  tbiPt  ruJTtiCtioii  Ik*  ]irrmiiiii'iit^  :ti< 
ooa]>««««i  ivill  tb«*  b('i«1iu^  c^rror  im  the  gnmti.'sHt,  jtnd  why  T 

Ck  111  thi*  gi'iienil  i»ipi.'itioii 

c!  =  A^^Bi*iii;-friHiB(H^  Until  9ac+Ki9M«tc 

whftt  iin^  A,  15,  r,  D.  siinl  K,  iv«jH*i'nvi*ly  f    Wbi**b  nr**  tht'  <*bai 
p4^ritmiiiMit  toi'tHcioutA,  oik!  why  iin*  ilK«yw>f     lb«vv  amy  yi»« 
dt*\lutioti  iH  rh»n«^in^  f    Tftiiig  namv  (b'vtntioii  tjihl*^  w  in  U,  miIvi^ 
ht'<*tjtt};  cfM'ttb'tiMJt  briri^  If",  ]io%v  iimimI.  u  8btp  bi'iut  |«*  tuak«*  N£* 
8^  ti>  AturboitnU  tht*  Viirisilioii  bfiuj;  *2<r  wu^torly  f 

0.  Ha%ing  j«M  n^tinvni  ti  tlii*mloliU»  (pn-vjoui*  lii»larj 
fii'Ctl  to  vxttniiur  it»  iiiljiiHtiiiinitii  f 

7.  iVHrr ib*'  the  vtirlom*  irirthoiliit  of  rntintn^  in  a  ^hmv  Hm*  or  n\ 
work  at  H  »*urv*\v»  how  i*  t  he  bjiw-Uui'  bii4  down  f    li'»w  iin*  tlir  |H»iitliti 
8tjUionp«  ib'ii'rniiiiLHl  f     ( Jrvr  Uii'  dt^tsnU  of  tbr  wtirk* 

8.  How  iirr  ltu»M*  of  niiiitutiiiK'^  ri»u  f     flow  Jiri'  lh«  (Mimtttiti^  ttf 
ih«?  chart  *    To  wbut  [ibnii'  nn<  till  wtuudiiig)!  r^rluct^l  !     tloir  !•  tlil» 
a  biiiirb  intirk.  iiikI  it»  u*m^  f 

11,  IH^SiTib*'  brlHly  the  iiietliof)  of  ttuikiug  u  rutuvm^  tmr 
Wbut  in  rlic  liiinl  liu«*'-ltucf     How  is  ihi*  work  plottml  win'^n  tt 
hifiiHi  and  HMtmnnmifAl  obfwrviitioii!!!  do  not  uj^rf^  f 


HEAT  AND  LIGHT. 

i^KAtt-AIV^^rAI.  i:XAMt?(ATtO%'. 


J  AX  I- A  ttY,  \ri7\}.  —  Time  uUott^^  fitr-  knut-m, 

L  What  tfmmm  is  Ihvrt'  lo  brlit^vt*  that  ai  w<«tl-ooii8tiiiefi!4  mJkx  1 
ttCctinftU^  t  hjiii  ik  m«rcuriiit  ono  f 

^  ThetMiffltrirut  of  litu'»rdil»tioti  of  idafintimffir  I^C,  !*<■•»■  •»—-"'' 
The  sUiidunI  t«*i«p«^r«tutvfor  |d»tiniiiu  e»c»l»*  ii>  i>-  V,  \  for 
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liSt  pTiysiral  «33t|iUi>riHiitm  of  ii  fVoe/.iny;  fnixtiirc      Whnt   is  thi*  nnlmary 
mi  nf  nil  xvv  ttiHcliiiicf 

l^'H'ritH'  iu  ih^luil  I'lrtrTit  irii<<t1uMt  i»l'  iiiint't'vMij^  tii**  sii-iMlliMl  ]K'nuaiioiit  i;;i»4oh. 
[BniiuiM*  Hank  <H»iitsiiiiK,  jif  '-if<^  V.  arul  7'0  iiim.  |ir('?wiii»%  5<Mi  i'iil^  ofilry  iiir  ami 
)  with  it.H  L'(Hi|i'nt»  10  gmiH.      Filli'il  with  ti  Mk\*ur  af  4U^  and  74U  uini.  it  w^^t^hs 
Thi'   coi'JlU'ieiit  »>f  ciibieul  rx]mnKtt>n  t»f  j^htn-s  is    (XMM^li     Re*intiPil,  th© 
r  uf  thiK  va}>or. 

^fiiu-  i^»ni(iuctivity.     iMiuci?  ForhcV  i«Jt|»n?«»ioii  tW  the  i'omhictivity  nf  nMjtfiUio 
Hi  (K'stTiW  ForlM*«'  ii.HhtMl. 

\  what  rhuyw'is  of  errors  i»  oiw  lijihlt*  in  phyniml  rt'tmarch  f  llow  iiuiy  they  b«3 
If  Di'm-nhi'  ihi^  iiiHhiMl  of  irra|ihli'al  r**(irr»t?titation  ofthi*  n'-«ulisof  cxperi- 
What  artf  fonniHaM  nt*  iiit*T|iMlatioii  ? 

1i{it  is  iiii^ant  tiy  ( hr*  tftutfirtf  ol  lniit  rayn  f     Whai  ia  Hpthf  i^t|uitihHiiiti  of  ftiirfHCC»f 

IbaillcMm  who?<r  ra|MM'ity  in  1'20  i*uhir  iiirtiTM  \h  tillinl  with  hy«lroi;«*ij;  weight  of 

»ud  hiiski't^ 'li*  kiluH. ;  lianuri.  T'ki  mtn. :  I»mii|i.  1j^-^1'.;  dtnv-iHMtit,  7    ;  max, 

I  of  arj.  vapi>r  at  7^,  7..>  riiiri.     Wright  of  1it«*r  of  hyilro^iMi  ui  iV-  aijil  7CA}  mm. 

What  iH  tin*  strain  lUi  u  rt>p«  rliat  hiiiili*  tU<*  halhuai  to  the  gnMiiidf 
«enho  thr  cycih?  of  oiu'rationc*  of  tht*  tht'on'tical  t*ii^iiH'  of  influitr.simnl  ritnge. 
Il«  tlif  cycle*     Give  thi«  art^Ji  tliat  jh  the  inrn-lianieal  iM|nivak*iit  of  Mtiv. 

nlnvt'  Carior*H  iMiin'tion  jiiul  tlK-  Hoah^  *ti'  jitisolutr  tomii.     Prove  that  there  cun 
^u.  r  li-m|>,  than  tlie  /elo  of  ihlH  srale. 


L.liTM:i2I^r  OK  I1II^B'OI-IBH:   STUOIEH,   IlIiSXOieY,    AXX> 

INTERNATIONAL  LAW. 

ANSCA1>    KXAMIWTIUN. 

JuNKt  l^iK — Hmf  Hitowt^l^  Jivt  honrtf, 

kvti  ilcM^H  thi*.  i4tat«'  arf|uiri*  title  to  n.  prize  taken  at  sea  f     Whi'U  tiuiy  tiie  title 
(  itiilivii!ual«  f     What  i«  tint  i^lft^ct  of  thin  fai':t  in  tht*  rann  of  Mril)H,f'qootit  recap- 
thr  pri7,«  f    What  is  Hit'  (jroinil  rii}<'  m  to  f  bv  pl.or,  and  national  anthority  of 
I  (MMirt  f 

rbat  t*4  the  rule  of  inteniatiotial  hiw,  aijil  what  is  tlie  iirat'ti««%  with  re/ijard  to 

[>n8  and  privut*'  proptnty  of  eriPtuieK   found  in  the*  country   on  t!ie  lin»aking 

I  war  f  ill  regard  to  iirivato  ih*hts  f  t<»  pnUliv  d»'t*tH  f 

(KtttiK-  till*  ^hip^H  [luptTrt  r«M|Htri'il  l»y  l>oth  nninicipai  and  iati'rnational  law,  and 

eqiiin'd  liy  ial4'riiatlonal  hav  aIon(\     Wlnit   is  a  ri*|fi»ttn*  f  a  chart^^*  party!  a 

*  lading  f 

l^tute  t1)i^  priacipal  ar^mneiitM   tor  and  u^ahmt  thi'  drstrurtion  of  privato  prop- 
t  s«iii,  Jfcs  diHrinifiiiHlifil  from  privat*-  property  on  land, 

Ssplain   thi'  ti'Hns  t^xti'rnlorijdity,  doetrine  of  nontianouH  voyages^  ruh'  of  uti 

H0,  r\i!:ht  of  po.stlinimy,  nniini'ii»al  law,  idvil  law,  doini*Mle. 

IWhat  t»  tin*  I'Hi'ft  o(  war  on  intrrcourm^  lu*tweeii  the  snhji'rtsof  hcdlt^i  rrntH  f  on 

f»hi[mt'nt«'iiMl  intolHfonthi'  w  ar  f     How  ih  tlir  ipifHtinu  of  partnrri^hipHaflVi-ted 

k|ji<!t  thiit  om*  pro  tiM-r  in  miitial  ?     Hmv  may  fhr^r  hiU'n  Ih^  nHMUllrd  liy  liciMiws 


When  dn«'*i  ri  blo*4ia«lr  vi^ttM^  t      WImt  is  tin-  penalty  for  a  Urea*  h  of  hloi-kade, 
bhip  nml  «'art^<n  anri  how  lon>c*«fioal(l  thr  linliility  <ontinnrf     At  tlu'  hetjinninjif 
ck«Mh%  how  are  moitral  vr^Mrls  loading  in  eneniii's*  ports  iiHeeti'd  f 
How  far  is  th«^  •^arryinj;  of  poiHonw  tn-  jiapor*  forbiddr^n  to  a  unntr^il  in  timt*  of 
What   is  tilt"   penalty  for  ean'yinj^  contrabjind  f     What  i-iriUiostaiv*?*  \\\ar5>Mi 
felHid  in  delerminhig  the  i-outrahand  charaetrr  itX  urlWVeH  ^^t  i\mi\iUv\\  iv\\T\\\\.^  \ 
?ivil  war  in  i:nit**d  ^tntea.     EfHejent  hhiekade  of  Sonthcnv  \»ot\t^* 
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(rt)  III  ri>rninutif1  ot*  (lit.^  UiiittMl  8tat*\H  Hti'uitiHhip  Supply,  ymi  ^♦■;iir'u 
Boliooncr  8h'plirti  Ffart,  nrt'  th«^  coii^it  «tf  n<inila,  ami  tirid  that  «ln*  i*  hid«»n  ^fll 
and  inunirion.H  lif  war.     Hnr  intister  .Htiitt*»  that  her  di-««tiniitiou  \n  VuTtU^nn»/\ 
no  iih'tiiilVst  or  invoici*.     W}iat  will  you  do  and  what  will  he  the  nraalt  f 

(6)  Lrttnr,  you  warch  Englisli  ?4choi:n»or  Argonaut,  oli  Hatr.rr;««  Iiih'»,J 
Nova  Se^tia  to  Key  We^t,  huf  ;»tt4'inptin^  to  i'iit**r  thi*  iTilet,  Thi*  tnatttet 
he  18  fthort  <»f  wairr,  anil  hns  no  oil  for  hin  lanipif.     rMKcuss, 

X.  (h)  War  hivak'B  out  h«itw»M'n  tlu*  l*nitt*d  iitatf\s  anct  tireai  llritfilti.     Iti  * 
of  fhr  lJnit»'d  Sfatf'H  stcainHhip  Pi'iirrwk.  oniiHinj;  iu  tlw*  utirthoaHl   trudrs  yoal 
a  Nortli  Gc*noan   V4*(««4*i  tVoiu  Rn^iiK  rhnven  for  St.  Tlionum,  with  an  a««irt«i| 
You  find  Htnidry  canrHof  ini^rrhundiw,  hidon^in^  to  KngltHh  tinns,  tranttlitplifiili 
ayt^if «  iu  Bremen.     What  will  you  do  '    Justify  y<mr  a4't.ion. 

(fc)  LatiT,  yt»u  nu*H  a  French  hark  frotn  Ilavrr  for  VaJparai»i>,  with  a  i:«r)pi| 
inat^^i'tal  ronMjjjui-d  to  the  (hiliau  Ciovt^niuH^nt.     What  will  >ou  d«»f 


rUGP^VR'PMIOrX    Oir    JMOI>ER>r    L^N^Olj  .\i^i-iJ^ 


AJSXITAI.  KXAMINATIOX, 

jf  iiMff  dilmpt^lf  hrn  hmirtf  and  n  half, 

TrannihU  htUt  Spam«h  : 

yiMHtW   KT  8IC8  KXVirtiiXK 

Madriil  n^t  s\Uu>  miv  *\niAi[\UH  colliiu^s  ha^neA,  dmit  !•*  nahU*  v^t  j^nnMirr***' 
Li«9  rui'*9  do  Madrid  !*ont  auHHi  Wwn  i^f.  inii!«ax  coup^*M  »pifM^lh*n  d%iitrniir  antiv^ 
rEuropt'-.  Oti  uonrpt^^  tV  Mmlrid  ui^tif  i»u  dix  mint*  uiaiAcm^,  done  ui««'  i|ii« 
grandf!»  (?t  spatdl^ltfw^i*,  C<jb  maiikinK  Bont  on  granit,  eti  hri<pji»«i,  i%ri  IhjLm  •♦I  im  ( 
Eu  ti6u6vt\\,  hvs  fnvadcs  do  rt^s  maif*<inp*  mm\  peint^-s.  Si  Ton  voni  nnmaltxi*  WjI 
thin**  taivii  i]ui  «'\istoat  ii  Madrid  dan^  Ic^  trois  artw  lihi^raux,  i«n  pf*iit  ron.*tiflt' 
aeription  Mavatit*'  dt»  c-»dto  vilh*  fpiVi  faito  don  Antonio  INniz  ^  raftf in^dtttiitn 4tf 
lu'i'it  HuiM  rai*jM»rto  tlmxH  difien*ntvt^  oroa^Hiori^. 

Li^»  vtMita  dn  nord  rcj^neut  a  Madrid  penthidt.  Thivi^r,  H  iIm  y  mnif 
8i*r«»tt  trot^-pf5n*>ti'ant#i.      Ceux  do  Tour^t  et  c«jux  du  «nd,  an  f<«itrairr, 
phiviiuix.     Madrid  u^l  promju*"  Hirai'  no  n^utre  »h'  rEj*pagu«* ;  il  »ist  tiim'-f^U 
inent  i\  la  nior,  car  on  descend  coutinanlfeTueut  d<*pnis  Madrid  jnmtn':\  la  .M 

i  lea  eaux  dcH  rutssi^aux  »:^t  «lefl  rivi^re«  do  st*H  envirnns  vout  ar  jnindrt'  aw  Tic 

I  pfrdr<' cii^niti*  dnns  rOLM>an.     l^rc*  nionta*m<'»  de  nua^Un'Ania,  mwv  Iimipi* 
flOTit  les  sculc*»  fiu'nn  voie  d<*  Madrid.     Li*  ^oininct  en  i^8t  conv»»rt  dt*  ttbig«*  !•• 
«ieur»  moirt  *h'  l'anue4\     Lva  grandc«  nip«  de  ^ladrid  )<»ont  pav<^««a  iti  »IIm  1 
antrei*  le  sont  en  oaillonx  arrondis  iju'on  t.ronvr  dann  lea  enviroitR,     U  y  nk\ 
heaut  <iup  de  foataineR  pnhJiipniH,  dout  i^ean  est  fr^H^honrtc.  et  diver>i  niarehlW 

TniH«h.ite  inht  Frt^nrh  t 

Loj*  Ejjfipcio^  aon  lo^  prim?roH  quo  han  conocido  las  rejjlas  dt  1  mPHnrnu*' 
aaciou  grave  y  ^ria,  pronto  conoeiii  la  verdadera  mira  tie  la  politien,  ipii) 
liaeer  la  vfda  suave  y  lo«  puehlon  felices.  La  teniperatnra  do  Mi  paiHa  i 
forrue  ]»ro«hicia  earaet^reH  tirmen  y  eoimtantc^.  Comn  hi  virtuH  o»  el  ctiiui« 
las  a^otdacoiies,  lacaUivaroii  eon  e.-^iuerti.  La  gloria  que  h*n  han  dailodel 
reoonocidoH  de  t-odow  his  hoLuhresi^  mneHtraque  erau  tatuhien  loji  nuv*  «cieial 
huenas  ohras  »on  d  vfneulo  de  la  concord  la  puhltea  ^  Individual.  Sri«  Icyn 
ple.%  jn-staH,  y  pTo\^na»  pn-ts^  \v\\\t  \oft  tWViAxwvoft  eivltt  ni.     El  qne  ]iiidiffi| 
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tl&seMao.     Ai«i  to/«  ciiitlii.iaiLi>fi  e:4t:ib;iti  tmju  In  pmtet*olo»   im«s  «U*  otros^  y  tuilu 
I  del  etitR^ki  &.st;il»ti  iitiiilo  ci>utr;4  h\s  makiA«     Gutn^  las  K^ipcio^f  un  ertk  tampoco 


TUKOREriCAL  NAVAL  AltL4nTECTL  la:  i  ELtMTJV  E). 

ANNUA  I.   ICXAMINATK^N. 
JL'XK,  I'STSI.^ — 7 imc  unt>wtilt  ihnr  hourn. 

'Midskiptnrn  J.  li.  i't^incntn^  ./.  llomi,  U,  IL  Miarr^  E,  E,  flajftlrn^  iL  S,  Chaw,  J* 
-   Moore,  H.  mkt. 

^dUfUEHifinerm  R^  GaUswaoi,  F,  T,  Bowte»,  €.  B>  bahhe,  W,  U.  MrForfund,  fl  C,  Itrjfan, 
mJCarr,  A,  \f,  Iluttt,  E.  (fC.  Atkt^t,  H.  K,  fcers,  R.  Z  hbrMtcr, 

liTB  by  the  mutLod  of  liaiii^  tlitTeroiK't^B  the  tbrmtiUi 

BTice  (ledvo  Sinipsmr^  one-thinl  rtile* 

©rivo  Wo<ldl«?'s  rnh'  far  f[uailni.ttir4>H,  jm<l  W^nJlry**  rulL»  fi>r  vultmu.s. 
lid  tlif  h**ij,rlit  «>f  llu^  Tin«t:ut^ntn'  JtlKiv«i  thi}  ttnitre  t>f  liiifiyanry  in  tlif  ratfe  of 
[)iii4triii^twl  OH  thp  wjivi'-liijn  prin«ip|i3,  witU  no  luiddlo  Imdy ;  tlif^  l^rigtli  of 
imoe  W^iiig  /,  Jiod  tYint  of  tlu*  run  fj,  ♦■  ileiiutiuj;  t\m  dL^pth  iintl  fc  the  greatest 
uadtli,  tbt!  iTiitl-Hliip  HiM-ti(Hi  lii^inir  h  tMiini-idlipHc^. 

BU^rrnim*  th«^  ia*>tin't?wtre  of  n  .-^liijt  wlio^t*  WfttL^r-liiirH  are  troilioiih  i^ft  and 
forward,  and  wLohi*  Tiiiil-sbij»  wiictioii  is  a  rtemi-cillip.so,  /  and  f*  bijiiTig  coa* 
[  ilet^niiini*  al»*t»  tbe  I'iMitre  of  ^rav^ity  of  t\w  after- body, 

[id  tbo  auj;le  of  maxiiuiiiii  nifect  of  a  tilitp-s  nubkn;  (a),  whyu  tbe  available 

br  turtiiu^  tlu*  rudder  in  uiiUiuiiinl;  (/J),  wlit*ri  the  pow^r  is  limited. 

ivo  tht»  fonnnla  for  di^terminiri;;  tho  hfn«jfht  of  tUft  iiu^taeentru  of  any  ship 

centre  of  buoyauL-y.      Derive  tbe  tonnula  fiir  I'liiuputiiig  tbo  aiufiii**iited 

I  and  »how  bow  tbiH  funnula  tosiv  lir  r^nidoyiMi  in  di'toniiiuiiiL''  the  probable 

'  a  ship* 

plain  tbe  {benry  of  tli^   wjive-lJDe  system  of  roiLstriit^tion,  and  df*diiee   fbe 
i  to  the  wati*r-liiM!a  of  thn  fore-bodii'K  and  »>f  tho  after-bodies,     Abo  men- 
L describe  aomt^  oilier  curves  tliat  an?  ii«imI  for  the  wati^r-lines  of  ahip§. 

•  Fur  Cutlot  Kns1io*yTK. 
\  ¥ar  Cadcvt-Mltli^hJtouHii. 


C  A  D  E  T  -  E  N  G I N  E  K  R  S . 


FIBST  CL4SS. 

l>S5PARXISk£1CN^T  OF'  SXEA.M-EN'Ci-IN'EBIRlXO- 
MARINE  ENGINES. 

AN'XtjAL   KXAMINATtOX. 

i,  Rm|iiiro(1,  llic^  niimlicr  of  dogr<?e.s  uf  Aiiiitirlieating  in  Bt«*jitu  which  »l  ft  !■ 

1i.  Kw]iiiri»r1,  ili«»  oftici<*iH'y  f^f  tW  tifiitiiiix  *nrfiic«  of  n  lioilt^r  r  '*^ 

of  ciiiulmliria  viirii'H  as  tlio?«f|tian»  uf  fh«Mlifri»r«'tu'»«or  tljti  t<'ni|»ti  —  U— 

tKK>  sq.  ft.  of  l»f»utiriK  Hiirfnoi\  atid  btiriiK  ;tOO  ibt+.  of  roiiJ  |>er  hc»iir  vs  Tt 

llw.  of  uir  |u^r  jhmiihI  of  fnol,   wliiiJi  t?s  cimipii^Ml  of  t!:z^0,N7j  I|  _ 
TliiMiiiiiin  Mt»LH'iHr  hi'iit   of  ]}rodiiftii  of  i*oifiljii^Mon  =^0,2!:i)*t,     T<*iti]ii*nit«r 
ill  llir  U>\\vt'  ril.V  F.»  :iful  of  ttif  rtir  Ti^f^  F, ;  «  =  IHI), 

3,  HctpiinMl,  tht*  rmmlitT  of  llis.  uf  uoiil  jii^r  hour  per  »i}iffir«*  Iii4ii  ifr  fnl» 
b4j  buriio<l  by  iiuttinil  tlrattght  in  a  iMiiltT  with    I0*i  «q.  f\.of    —  *-     --'^ 
<yhimtii»>  W  foet  high;  kni^th  of  llm»©^10  tui  /=0.tiU;  4J 
10  sq.  ft.;  diameter  of  tulwH  4";   i<'iiii»*?nittiri'  of  air  50-;    ^4i;tiii]<-  m  4<r 
»t3S^  =:WM)iiibit'  On^f. 

4.  l>rHlii<v  flii'oxprr.HiiioM  for  IIm*  dynarnif*  viibti*  of  ihif  b>  f>  lawi  Ipi 
itirmttMl  to  niir  poiitol  of  Tin'  llinil  in  onlrr  to  proiturf*  niiii.;  ,.%  thi^M 
mnii]l  viinatioii  of  iniipuniitiro  th^  jiikI  Hi*'  hnleliiiit^sly  muaII  kmtk9tym$i 
rft'.     Anttlyz*'  lhi»  cxiMi'NKiou* 

5*  Skwich  u  hor-iirir  en^iii*Mvhr'^ri'  the  tnm[M^ritutr«T  v\ulux**»*  t^t  1**1 
also  itf$  iltHgrHHi  of  iMior^y^  jiinl  nht*w  tvom  t\un  ilin^r/ifii  why  ih<^  r'm'rvn  c«f 
BWi^pt  liy  th«*  workiiig-pinfoii  \h  bvi»  ih:iii  in  a  Ht<  !itii-fvii|ri£ir  vnirhi'  . 
{insftsnri*  tiuil  t.fxiinti.^iou»    (Vmipuri*  ihi*  i'tM*r^%'  f<xc*rt4Ht  unif  Ibr  hrui' 
lb».)  pt»v  I'll  bio  ft»  HWf'pt  by  wi^rkin^-piHton   of  iht*  alwvr  i*tigitt<*^ 
th»»  i*»iopi^rHtnixw  KfcS'^  f!?' ami  43^?,'?     F. ;  voluttic  of  I  i>otiti<J  of  &ir  *r  i.'**' 

atim*- 15  onhic  ft.      Ratio  of  <*xruiiiHion^*2;  ^-^  ^^— ^(^**'^^''4- I««i^  A^r 
m,lT, ;  log.  ft  :^  logf  »  X  2A¥mK 

6.  RiHjiiirotl  (by  th«»  approxim;itt'  li>rmuiii«^  <h»*  m^^r^j  - 
by  piHton,  thr*  vfttt'i«?m'y  of  ihi*  -it^'ritii  Jitol  I  hi*  minibf*r  of  [ 

horNf  povrer  in  ait  cngini^  neiii^  fiiiturnt^d  ^tentn  in  n  Jnckctoil  c^li^ilm  ^^ 
prf^RMiiri'  iH*r  Ht|,  in.  ptT  p^niig*'  75  IIih.     Ratio  of  f^xpnimioti  !■ ; 
iitoiitti  Ht  initial  pri^Hjitnrti=^4.H1tJ  cubit'  t't.     Ibu^k  pri'«<irin^;=.|  thik 
able  hi^a  jM^r  ll».  of  ir»M»l  ^  llVKMHrti.  n.  lbs*. 

7.  Delurmiiai  tbi>  Hprini  of  pJH(/»ti  of  an  f^itj^n^  fmrn  llw  f«nlif»^inif 
ovor*?om«?  nt  centre  of  pn'ssnre  of  m'n*w-idudf**^=-  " 
of  prciaftim'^=*/7  ft. ;  ^ttoki»  of  piBiou=*iH, ;  a*  -j 
giiros:=l  ItiH.  pisr  «q«  iu.    Coal  vouMuucd  pt»rmliiiii«>^=;(l|  )ba.|  mr\ 
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l=540<XM1O  It,  lh«. ;  ruUii  of  »>xi>atu^ion  ^=  3 ;  /i;,  ^^^il^lii  per  iiiliic  ft.  (nwejit    by 

Pm 

etch,  and  t'^x plain  thr  [iruir'tples  of  a  biunry  vapor  engine. 
DESIGNING  MACHIKEEY. 

ANNUAL  EXAMlNATIOJf, 


Junk,  If^TD,— JiflM*  ulhtt^edtfire  hours. 


t  th«  H.  P.  nect*s 


I  driv© 


»  ra*^t1)iiila  of  (^stuQtvttn^^  from  tb**  dniwii 

|NU^iguml  veuiMvl  at  li  giVLMl  Spt'l^t* 

t^Tttiiu*^  till?  ilitiiin^tf'rM  **['  tU«?  rylindt*rw  uf  a  compouuil  «ngi»ie  to  devolop  ti,000 
stroki*  (tf  piston  I';  ri^volniitniK  pt*r  ininuUi  it**',  cjoaniijct^  in  hir^t*  cylinder  (>J' 
it.  of  p^trokf  di«|ihu*c5iiieijt;  prftwur**  per  Hq.  "m.  per  gaii^«  in  boili>»*H  7ti  lbs» ; 
Mo  f»f  «spuahlon  *i :  buck  pri\Hsiire  per  jmj.  in.  4  llw. ;  exliMiiftt-Viilve  tdortt^j*  15" 
il  of  Hfrok*'  of  piston;  /*  it  f~K  br^e  «  ^  Jog  n  x.  t^.ilO'iiJ, 

|di1;ite  ilo.'  di:i[u^i:i^r  of  the.  nock  of  aeiu}iiei;tiu^'rt»d  7'  G  '  Inii^  for  a  condensing 
yf'jO  iiii-'lic!*  dinini'ter  of  eylindMrt  iiniuji^  nti^m  of  40  lbs.  [ler  s«i,  \\\.  }»aii|^c  pre^- 
IihIuIiuh  fit'  (TiisbinK  HiJJMiO;  fnrtorof  Ksifrry  H,  WbjU  i^litniUl  be  tin*  tbiekn«^^a 
eyliiider  f 

figu  ti  wroujfht-irou  Lrauk-Hliaft  tot  u  pair  f»f  eondeLmiiijLc  sercw  e.nxmes  50" 
r  of  cylinder  and  4*2"  fitroke,  eonnecled  at  right  aiigb**,  UKinj;  sieaia  of  4U  lbs. 
VVMisure;  fae tor  of  safety  d;  nuMltilus  of  wn^nehitij^  ♦-A»,U(H);  of  cro«fl-bn»aking 
ii:=  4 ;  jihaft  to, be  ealetilnted  for  torsion  oidy,  and  eiank»  to  be  10"  ibiek. 
V«  by  the  Zeiiner  diflirram  thin  ami  the  ftillawtn^  question:  8eale  of  crank- 
►  Ijt*  1  »r»"  i:::  r ;  all  val vi»-f  iii'le.s  wli*ire  iliimMi.^tini^^j  ar*  known  U*  b«*  full  size; 
ity  of  rmU  to  b<*  ne^^leeted*  Df**i|rij  n  Nimpk'  slide-valve  fmni  the  bdlowing 
f>ian»eter  of  lyliTider  oO"  j  »h*i»k»*  of  piston  42"  ;  revolutions  por  minute  (if*. 47  ; 
iirl  t*i  op*Mi  wlii^n  the  pimton  in  I"  frmn  bi»^itmitj^  of  stroke,  and  to  be  elos«id 
ic  pi«(on  h  4^"  fnnn  end  of  stroke;  valve  ti»  have  f"  exbafi«t  lead.  Find,  tirst, 
f  the  «t«"ani-port  (I lie  leM^tb  bein;^%W');  Meeond,  the  »teani*iap ;  third,  8team- 
mrtbr  the  exhaunt-lap ;  fifth,  the  travel  of  the  valve.;  ^ixth^  the  position  of  the 
fhwn  the  exhaust-valve  opem^,  al^to  when  il  c]o,*mm;  Mewuth,  the  nngnlar  fuU 
tfo  the  nearcet  miinite.     Give.  rt^nlU  in  iricbei)^. 

|i|ru  a  Meyer  exp:inHititi-v»lve  in  <^oiifori»ity  with  the  followinj?  eonditlonin:^ 
l>f  piwfon  42^';  I  ravel  of  the  main  va1v*'fV't  Mteurn-lap  lA";  steam  lead  /^ 
f  expauaioU'Vrtlve  t^" ;  aiijtfiibir  ativunee  (4,i)  of  tbe  expan^ioii-valvi^  IWK,  the 
\  rnt  of!  bi<<t\v«'eii  the  lioiitH  <if  \  iIim  Ktrok*^  iind  tbat  doe  to  tb»'  bip  «»f  the  main 
irliifu  WMikinj;  at  the  Inwivnt  vhU^  of  e\patiHioii.  the  blnrka  to  be  e lose  tojjjetfier. 
•1*1,  ttie  lea^t  b'tti^lh  (0  (d*  tbe  expan^hm  blot'k« ;  H<»efind,  Mn*  gre;itef*t  «liHtaiic;o 
.)  that  tlie  main  iind  eiiUitir  valve  centrew  >vill  be  apart;  tliinj,  the  leaMl  k»n<T(,h 
iiiaiii  valve  between  tbe  outer  edj^en  of  tbe  ports;  fourth,  tbe  dititanee  the 
L*  apart  when  enltin^  oil' at  half  !<troke.     Give  rt^^uU^**  in  inches** 
ligu  eyitndrieul  iron  bo i lei's  for  en«ine!*  of  ipirsHoji 'i;  diameter  of  boiler  10' 
la  to  be  doulde-riv«de4l:  faetor  of  wifety  r« ;  strength  of  m**tn\  r*4<MMl  U*,^,  per 
t4»iuperature  of  f«i-d  110-';  of  stejim  llil-;  engines  ii?iin«j:  'iiilU^,  of  steam  per 
f  II.  P.     Givr  the  nninber  of  boilers  and  diniemsitni^t  of  fnrnacea,  threknesa  of 
iaI  ronniimtHl  per  hoiir^  area  <if  f^rate  anrfaee,  heating  wnrfaee,  and  caloriniet»<jr 
,  tubes. 
it<^h  anddiaeniM  the  sr*veral  mr^rhodHof  HlnMigthf^ningeylindnt^al  fninaeoMaad, 

tftnjLC  ^''^^  wurfaees  in  Ateam  boileia. 

tt^Mitirod,   the  dtp  of  a  pntr  of  fea^herin^*)ia  IdJsv*,  ea 'b  *\  fett    Umn,  to  tlrive  il 


tr'ijii 


W^X  H4piari«  feet,  of  aujfrnnite  I  j^.trfaee  at   15  kmd.H  p.*r  hioir;  nlip  allowed, 
but,  of  »*peed  of  Ve,H^el;  eoertirieut  of  fi'iction  .OOJl. 
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EXAMINATION    PAPERB^    1878-^9. 


10.  WUitt  ibiiiouiit  111*  LHiuiluciBtng  surfaci?  sbonld  the  on^iin^H  »if  rpivMlMiat)  *i  nmi  * 
have  f   Ctilculiitt^  the  diauu^ter  of  a  <louhUvactinj5  oirciilJktiuK-putii[»  for  th^etm  Mipum ; 

jMiiiip  ,75. 


l>E8RiNING  MACtriA'EKY, 
AXNUAL   RXAMt>;ArU»K. 
J0SK,  1H71I, — Timr  aUowi^i ^  fit*'  imuvK, 
'  What  is  tUr  aii^^le  mihdv^  by  the  crsiuk  witli  th*)  lirie  of  ceiitnrh  iU  th»»  i ' 
tho  t!i'03»hHafl  iiiiil  rr.'iiik-piu  Imvtt  imjiljiI    Utit'tar  vokwitii^s?     LtMii^tU  iti 
rodr=H  fet4,  i'rank  ^1,5  teet, 

2,  Pnir<^  rliat  twi»  e'quul  drclen,  sefc  equally  occen trie  ami  at  ucUst4UitTe  botweMi  AtM 
eqiiiirl  ti»  thi'ir  dtametc^r,  will  not  ro!l  tngpther. 

3,  Will  SI  wli*^id  of  BiY  tt^etb  drivi*  a  wlund  of  fivi-piiis? 

4,  Show  the  tiiethfMl  of  jyrt*iie rating  the  tec^h  of  wh*^el)5  wliotje  Cimm^a  awl  Jlanbi  Ji^ 
difftHt*ut  curves,  so  that  auy  two  wheeb  of  the  saiue  ptt«h  will  wiirk  ti>^)timr. 

5,  Givt^u  two  axt^B,  A  and  B,  meetitig  at  an  augle  of  tKP,  to  coDitect  tbntn  fry  gyut- 

wht-^U  80  that  ^Jig^^^^jJ^r  v«doeity  of  J  ^  ^       ^^  ^^^^  ^,^^  methi>d  ..f  l»y itui  vol  ll* 

aiiguhir  velocity  ot  ^  v^  — » 

teeth, 

6,  Wli;it  iliritMiirt'  huH  the  ernaHheafl  la'avuled  when  the  erank  ivIik>m«  ]«igtfc 
iuelieH  make«  an  aii^h*  i>f  HO'^  with   the  line  of  centre*;  length    i»f   eutiiMti 
6  feet? 

7,  Find  fhe  trains  for  a  Ij^-day  eloek,  the  barrel  to  earry  Ui  etdls  of  t^ 
pinions  to  have  at  Jeant  8  and  the  wheeli*  not  over  \\iii  teeth  ;  tlie  hwiuj^-w  i 
40  teeth,  and  I  lie  penilnlum  to  make  80  vibrattous  per  miuut<<5*     Clock  r.o  Ihivp  Imh 
minnte,  and  !*ei'ond  hnmlM. 

a  Sketch  8ir  William  Aiiasitrong's  hydnMiHc  craue^  making  fhtr  volocify-fstl 
power  to  weight  1.0. 

9,  Skoteh  mid  eitplain  F'ergnson's  mechanical  jiaradox.     Also  f1«^dlllH?  fhi*  vmloaj 
sign  of  E  for  each  of  thts  three  trains. 

10.  Finil  the  diameter»of  a  »et  of  pulleys  that  »hall  give  ftiur  ilirter»*ut  speeds 
a  common  ratio,  the  firnt  and  last  speed  ratioB  being  i  and  i,  the  mitti  of  rl»t)  dk 

•teis  of  the  c'orri'Hpimdiiig  pulleys  being  30  ifiehe», 

IL  A  horizontal  drtini  has  2^  eoil^  of  rwpe  abont  it,  with  both  emlj*  iiati_ 
on  one  end  is  a  weigh!  of  ll>  pounds:  reqnireib  the  weight  that  this  wil 
the  other  end. 

12.  >iketeh  a  diU'erentral  pt^Uey.    What  i«*  the  hrast  diameter  that  cim  lie  gff 
the  small  wheel  of  thi*  diinlde  block  in  ofiler  that  the  tarkle  may  rittujilti  in  in|iid 
rinm    wlieii   the  ilhimt^ter    of  the  pivnt  is  J  ineli,  and    the   diaiiit^ler    of  tbi» 
whe'^MHnehos; /^t».2.     AI»o   whal  i»  the  vehH'ity-rathi  of  power  in  wnight  I 
,  under  tbc««'  i-fn  ntuMfniKi'K 


STRENGTH  OF  MATERIALS. 

SKMI  -ANNUAL  EXAMINATION, 

J^t.vrAHY,  1879. — TlffK*  allowed^  four  hottrn. 
h  Prove  that  the  moment  of  in<*rtia  of  a  surface  relatively  to  ;%n  axU  OfH  tnif« 
'ts  centre  of  gravity  i»  groater  than  the  luomcnt,  of  inertia  round  a  paraJliil  mxln  tmt 


liXAMlNATIOX    PAl'EKS,    167d-7». 
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gi'Hvity,  by  tUi.^  pi-oilutit  nf  tlit?  Mtrs*  nf  tlu^  HurtiU'r  iiiin  \\u^  ^qiuim  of 
the  clmtiitico  Vtf^twf^im  tho(M^  iixfin,     Fitul  rlu;  monit^ut  t>f  luortm  of  aright  triangle  (^ide^ 
1(1  6)  ahimt  an  axin  pfi&^tng  thnnigh  its  contiv  of  gmvity  t^nrt)ondioalii.r  to  lis 

2,  A  jiair  of  pi-iiu'ipai  ritPi'HH»j«  of  nuy  iuk*nsitit%  find  of  the  .nume  ur  of  «|»|ioslto  kinds 
bein^  ^viiri,  tr  i^  iviinirod  to  Htul  th^  <lut)uiioii  ftuU  uitrtiriMlty  of  th«*  »tro8s  inv  iv  plane 
In  »tiy  povil.ioh  .it  li^^ht  aiigU^H  U*  Ihts  platko  parallel  to  whirhthotwopHnripalstrc«8oa^ 
act. 

3,  8how  that,  H"  a  »*iilid  btNly  Iw  vi^liolly  iininrrmHl  in  a  Ihiid,  the  n^iiMttant  »»f  the 
pn>»sur«  of  tli»*  fluid  ou  thi*  wdid  body  in  a  vertical  for'tMutual  and  dinM^tly  i»P]ioAiMl  to 
tile  Wf^igUt  of  thi^  portion  of  tht»  tbiid  whttih  the  ttidid  b<Hly  tli£«phic«ia« 

3.  A  honiogontHni8  ^did  fnTmt.Htin^  nf  ti  ht^tnisphori*  and  ai'ytindt*r  having  u  common 
hams  tioafii  in  wator  with  th»i  oyhudi'i  upi>t'rju<jt*tt  and  with  its  axtn  vcrtit?a1 ;  tind  the 
greattr*ii  htdght  of  thi'  c-yiittdi<r  roimi^t'eut  with  s^tabiUty  of  the  {}<|nllihriiim  when  the 
iftpht«rical  .Hurfacc  h  partly  iniTnerHt'd. 

4.  F*ind  tho  fttresj***;*  on  tho  hori/.ontal  Imamt*  and  on  the  diagonal  braei^s  of  a  half- 
lAttiuti  girdt^r  aniformly  loaded  at  «vi'ry  joint. 

5.  Find  th»*  propnr  ratio  id*  the  thit^kn^H*  totlj<*  radian  uf  a  tliin  hollow  rylinder,  and 
&ltK)  of  a  thin  hollow  spheiv,  each  l»dng  rtubjcctod  to  a  giv«n  internal  pr<?*i«un% 

B.  l>4^nvf  an  expn^^^Hiou  for  the  area  of  the  crost^-^^tioa  at  any  point  of  a  dospeii^ioa 
tod  of  unifonu  i^trtMigth. 

.  7.  Piod  the  eipiation^  fonnecfcing  t^w  thickneMsi  i>f  ih<»  plaiiN  tho  diameter  of  tho 
?ivet»,  and  the  distance  between  the  centres  of  two  rivets  in  th«  following  caiw^;  vLis*, 
a  plat*'  joint  overlappedj  single  riveted;  a  plate  joint  overlapped,  donbl(»  riveted; 
II  pbifo-bnrt  joint  with  a  pair  of  covering  plates,  tfingle  riveted  ;   a  platv  butt  joint 

S*  'i  n  pair  of  covering  plates^  doable  riveted. 
Deduee  the  approximate  equation  M^=^EI-r^  and  tind  the  maxinnun  deflection 
beam  of  uniform  rr<isM-»ection,  uniformly  loailed,  and  siupport^l  at  both  inidH, 
Find  the  dinieusious  (d*  tho  rettangular  ltohs-wmsIiou  of  a  wron^bt-iron  beam  20 
feet  long,  su[iported  at  both  eufln^  which  shall  bedellecte*!  but  yu^jiy  of  it8  length  under 
I  working  load  of  225  pounds  per  lin*'ar  foot,  given  /?  =  *27fK>6i3tJ<J  and  the  working 
trcngth  ^H;«H)  pounds  per  mjuiire  iueh. 
9.  Find  theHtrougewt  rectangubir  bfjun  that  ran  he  obtained  fnon  a/^ivm  rylindrioal 


10.  Find  the  proper  thic;knl^H^4  of  a  propeller-^haft^  the  mtix^itnuiu  mojnrnt  of  theeh' 
^oe»  being  given. 

IL  Find  the  form  of  the  surface  id"  the  water  in  a  bueket  of  an  os^ershot  wheel. 

12.  Find  the  riine  of  a  diuibb*  oscillation  nf  a  «hip,  in  terms  of  its  radium  of  gym- 
Hon, and  the  height  of  itn  metaei^ntn^  abnvit  \\\*^  riMiIre  of  gravity, 

THE  METHOD  OF  LKAST  SQUARES. 
axscal  examination. 

L  Deduce  the  equation  to  the  pndiability  enrve,  ffz^nr~^^ , 

^  A  base-line  wiifi  tne,'kJ^ured  Hv«'  rino'M  with  the  fidhiwitig  tri^nUti;  vi^.,  ^>tl7^21y 
SaXMO,  .5:17 '. Xi,  537'. 3^>,  537/25:  find  the  mn»i*,  probable  Irnglb  of  the  b»ii*«vline,  aijd  tho 
ptrobablc  orror  of  thiji  length. 

3>  The  i>iame  angle  in  moji^nred  by  t  wo  obiierveni,  J  and  H^  with  the  following  refmth} ; 

I,  J,  C7^  16'  ur,  4]70  18'  45  '.    ^T^  18'  40 ',    157-  IS*  :^'\   IT7^  16'  5*1';    /?»  *17^  W  IW"» 
l>i*  lO'^  ti7^  l*^^  mr\  67-  l-r  50'',  m^  Ity  iW  ;  find  the  relative  weights  of  tJie  obaerv* 
lUid  the  ailjuj^t^Ml  value  of  the  angle. 
,  At  a  station  O  were  mna*iunMl  the  following  horizontal  angb»;  vi/.,  MOA=W 
tr  A  with  a  weight  4,    \fOB  ^  H  l^  14'  'SVM  with  a  wi'igbt  Hi,   M«J(:=  135'^  27'  ll'M 


lOfi 

,  with  ii  w«i>i;lit  U,  J/;C:=8*?'^  XV  Al".7  wirli  a  woij^ht  *i :  Hml  thi»  numt  j 
tii<4  }«tij;1i*  JOB,  ami  tli»-  winglit  of  tlii»  n^nult. 

ZirX=  ^^  10«P  07'  30  '         fFAT  =  X  ==  6»F  34'  «)i>"         trZi'==£ 

trxz^x,  =  360  34'  n'      xrr  =  r^ = 4in  h'  js       ztrr^rr,  =^iv^ 

Find  tlic  jMlju}it«fl  rjilwctif  t.h«*  uigle  FT. 
<i«   If  the  uiijiflei*  of  ifc  triftugle  Aru,  by  iiirjiMir^iu*  ■ 


value  cif  u  19  a-^ 


1M<)C_     (,_^_y 


FINAL    EXAMINATION. 


JrxK,  187l». 
CADET-MIDSUIPMEN.— < 
GUNKEKY 


•lasb  t%^  IHIJ, 


I.  DoiicrtlM*  tho  8-infli  M.  L»  K.  as  i'oiiv<'rt.t*cl  fnmi  tlir  Xi-im  i 
%  D<**crilu»  tK(*  brf»*t'h'liniiliTiif  Hj'irti'in  in  tt»e  in  the  N'ikvy. 

3.  Di«iTiho  thn  iiitinltar  oairritt^i*,  giviti^  driiwiugM  iif  !h»»  nmiiH 
out "  ge-ar, 

4,  Nam»*  ami  diiMMiH^  the  two  firiiieiplvs  iiptiu  whif^li  Uuilt-up  ^\ixk 
«t4ithijL;  tilt*  pntrti<'u1  ({ifljc'ultioH  tn  the  way  of  obtainitig  tht*  ib<^ 
aimed  at  tfi  «4thi  r  HvMt'nu 

fj,  Whul  iiiv  th«*  advantjt^***  of  oloti^attMl  iivor  i»nhmi*iil  proJ«ctit«»f 
difiinlvjuilaKfHT    I)i»lin<»  n  MifnUm  of  riftimf.    8iut'' what  Hynt^iini*  aw  in  o»t 
ici\  ami  what  aiv  tho  aclvatitagfi^  and  dijiadvaiitat:***  of  encli, 

0.  Whiit  In  (£(iiip<»wdi^rf  (livi^  pn'seiit  ohu^iHcatioii  and  {iro|MirtMiii»  i 
eiit«  in  Nf*r\icf  )M)^-di*rM.  ^^futr  tht*  itHCoreacrlt  ingredient.  DliM^itmllwi 
ing  thr  Hixi'  nf  ^ain  and  ilmiiiiyor  |Mivrdrrn|MHi  thi*  |dn^nnmt>Ttji  rif«sp 
fitTnjfi  ti)H»n  fht'  ^iin. 

7,  [h'Mi*nh«»  \\ti'  Parrott  and  Biith*r  jmy*>ctik'«;  iiTwt  the  Hhr)ijiti»4  ftv  I 

H,   |>i<K4'riltt'  MiH  .Schf'ijkl  iienuHsidn  fiixe  and  fnsK*  (Box^r)  ferr  pp 
B.  L,  U. 

U,  A  v<«Md  c»f  war  larrifn  thf  fulhiwitig  hfittr»ry:  "2  8-ini'h  M,  Lu] 
£X-iuch  SL  L,  8.  B.,  hmadHiik-  i»n  Tin-  waist;  I  *i«f*ponn<l#?r  li.  L.  U..  forrrm 
Scinch  U.  L.  R. ;  1  liatlui^.  Aw\  ofthti-K:  ]  ronirtiandiT,  I  tlfurcnant-^Hiaa 
toM,  1  ohHitrji,;!  itii4lHhi|irnt'n«  I  li*'nt<'iiant  of  ninnni'M,  and  n>*aj|J  ^r^iiri 
nn'n,  lut'lndinjf  murinf*i.  Armnjjt*  tho  cri'W  in  division**  iii^iniltt;;  i 
etationa  at  (pian^Ts,  and  giving  th<»  nnnibcr  of  men  foj-  eiw^h  dii-isiwn. 

10*  Oi-ganiKc*  a  InniliTt):  party  fnmi  snmcHhip — ^l»ont<^  strjitn  fiiuiirli«| 
outterSf  gigt  wliati^  b<»ar,  and  iUn*xy* 

NAVAL   TACTiCS. 

L  (tivi*  rhe  differfnt  divt»iotiM  and  ftuMiviViununf  h  fl^fr  of  H 
with  thi'  tM»s»tionf»  of  tilt*  rniinnaiider'iii'rhirf  and  ctii 

^.  \V[in\  ar(*  the  forniaticm<<  for  »   tliH»t,  and  what 
When  irt  a  llo4't  in  rcvcr?***  invi^rted  order? 

3.  What  pr«Tanrli*nH  an<  utM'esmiry   when  a  vna^l  i«  s^xrltiic  mi  M 
fkhf)  l)e  dtMji(di«4l,  upon  wtiicdi  ve^<4id  docs  th«^  duty  d^VoKe  in  tivs  < 

4,  Meet  b#-tntfin  lin«*  h«%*idin«noicb,  form  it  into rfilitmn  <^^  -'' 
»t  ri^ht  an^leM  to  tin*  oripnal  dir<H^lioti, 

5«   Fleet  beint;  in  double  colnmti  hendiiiii;  iH>rth«  futlU  it  Init*  iiuet««l 
HngleH  to  the  original  din^ition.  ' 
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^^E  Fldet  being  in  line,  fortu  it  intu  echelons  of  veaaols  &om  right  of  divisioris  aii  any 

^H^  F)p('t  (Hurler  nail).  chHii^i^  ft-mii   single  r«tlttnni  nf  vi^hmiOm  tii  roUiiunB  of  vessels 
^Bfiast  hy  rlivi8inns  ou  the  other  tnck,  with  the  lemling  diviBion  t-ii  wiudwimL 
^^Bb  Chiinge  Irom  line  to  double  eeheUni  inverted  from  th*«  right  tmd  left  of  fleet  on 
^H^  7*     When  in  the  position  pr>ntitint  lioiMh^d?  j 

^K  In  re|M»rting  latitiidis  longitude,  und  time  of  diiy  by  «ignal,  how  in  it  nindof  1 

^HjD.  Being  on  hoard  a  disjmteh  vi-Msel.  arid  fitioiit  to  comniiiniente  witli  a  HeeT,  what 
^^buU  iire  made  f     Mow  do  yoii  hoi.Ht  tiini  when  do  you  eluiugt*  tlieni  ? 

^B  NAVKJATION.  i 

^m  I 

^HL   Adjust  the  iiide\  ghuss  of  xi  tiextliut.  I 

^H^.  Adjur^i  the  horizon  ghiNe^  of  u  ^'Xtiitit.  I 

^^  Adjust  the  teU*8copr  of  li  sextant,  I 

^Bl  How  will  you  delernune  wliether  the  limb  is  eorrectly  dividird  or  not  f  I 

^^L  How  will  ymi  th'terndne  whether  the  lunh  i<^  equally  divided  or  not!  I 

^^m,  How  18  a  nei;ative  nu^le  read  ?  I 

^m  I 

^HL  Find  the  eoiirne  hetueen  twti  poiutA  on  Merctttor's  eU»irf. 

^B,  Find  th«'  euurae  hetween  two  pcunts  hy  M<^reator'?t  sailing  (hy  in«pe«"tion), 

^^L  Find  the  eonrs*e  belw^een  two  points  hy  middle  latitude  sailing  (by  inMi>e<tinn  > 

^H^  The  (xnu'He  being  found  im  aliove,  how  i»  the  dtstJince  found  f 

^Hl   How  i»  the  ronrsw^  generjilly  (Voind  ?  J 

H  1 

^H»  Describe  the  Hitehie  asclttiftih  eompas^  iitul  eruu[inre  it  with  n  dry  eompaaM.    State 
^H[rn?in  it  exeeU« 

^Bl  Having  the  U!ajni»^tie  and  eonijjass  braringa  of  ati  object,  bow  ia  the  deviation  of 
^^b  cnnipa?<«  found  T  2 

^^t  How  \fi  the  above  principle  appliofl  t^  the  constrnction  of  a  deviiition  table  T        1 
^Hl  Esphiin  briefly  what  ean^rMi  heeling  error  In  a  eompa^.  1 

^E  1 

^^p.  What  \n  a  traverne  t.ibh'  !  m 

^H^  De!»(Tibr  tin*  log  and  fiiark  the  line.  M 

^H;  r>e#M-ribe  Marts«\v-H(or  tbi'  patent )  log.  I 

^H||L  Give  the  headings  of  the  eoluuum  fif  the  log-book.  ] 

^■L  How  do  neauien  underHtanil  the  following  termfl:  leewajff  drift,  «d,  nhrk  mit*r,*  1 

^m 

^^pruw  an  aatronomical  triangle.     State  the  parts  given  and  reqiiinM]  in  the  following 

^H^Inl.tT^^'    ^fifki.  -iirbt,  ?i/ffFtUth.  r>  '  1^'  tu^ttUKJ  for  latitude.   r*1tUnil*^  unJ  .-i/itimfli 

H.  I 

^^B,  Deline  error  an<l  rate  of  a  chnuiouiet'er*  I 

^^K.  How  would  you  obialu  them  in  port  f  ^ 

^K  Having  thrcM-  ehrouometers  which  do  not  figr«se»  what  longitude  would  you  lake 
^^nou  wen*  running  toward  a  danger  !  i 

^Ht  When  would  you  u^+e  liniarsf  I 

1^^  In  making  the  <  omputationt^  what  logjirit buue  tables  nr*'  neeo^mry  in  the  appraxi* 
I  suite  and  (h«*  dirrrt  uiethoilHj'eapi'etively  f 

I     /I  State  what  in  nietMil  by  tVe*  din^^t  method.     Mentitui   twttof  the  mittt  (^Otfinuin 
iJtpproxttnate  methods. 
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VII. 
a.  What  w  a  line  of  position  f 
fc.  How  is  thLa  line  fonud  whoti  tlu^  uLijui-rvi'^l  ImhIv  i?»  ii»>jir  f  h«  inoni 

e.  Htiw  in  this  lino  tboiid  whoa  tlie  f>1»»i^fviM!  V>«>ily  is  iioar  thf^  pfiin 
(I.  State  for  what  probleiu,  formerly  mueti  iiAed,  Sumnior^s  methmliM 
It  \TUftt  uiK^  may  bi3  made  of  a  »iugl«  liutr  of  positiou  7 

VIIL 

a.   How  will  you  nelecf.  a  luLiW'-lhn*  foi-  :i  harbor  survo^'t 

h,  How  aii^  Iho  iHmiiioiiH  ofotlu^r  pouit-^,  ri*lHtivi^  to  the  t>ikB#-titM«|  < 

e*  WliAt  in**trutnr'ntH  iire  u^resHJiry  in  luiikiu^  thosurvi^y  f 

d.  How  arc  tho  juMitiouBof  soiitidUigs^  reUtiw  lu  nbore  ifti»tiOftfl,  il^ 

f.  HtAtM  bow  tbc>  bose-liue  i*  plotted  on  ptipcr;  abo.  bow  oii»»  Hatioti  u  j 
/.  How  would  yi>u  plot  the  correct  »oMrul!ij|$s  lM*twi"««*ii  tlic  l>aa«  eiaiioiiK  j 

ju«t  dotrniiined  f 

FIELD  WORK. 

Time  alhtt^dt  four  hourn, 

Eaeh  Cadtit^MidBbiptnau  was  re*{iiir(Ml  totakt^  the  foUowittii^  ob 

a*  Altitiidi^  of  Hun  for  rbroiio meter  correction. 

h.  Aiitroiiotiucal  boariug  of  an  objc^ct  upon  thv  oppoeito  biuikiyf  1 

c.  Altitude  of  s^im  for  latitude  by  ^'^  ^'  metbcMl. 

In  b  and  *•  the  chronometer  corretition  nA  fouud  by  m  wmi  tlMil. 

FRENCH. 

Trann^air  into  French  : 

At  tbt5  timo  of  rhu  n^form  of  the  Roman  calondar  by  Julttu  Cibsmv  tlwfiifl 
ooutiidored  a^  coudiiitln^  of  tbr<M3  linudnMl  and  «ixty*ilvt«  iljiy*  sail  a  q«afW 
reckon«»d  tbrw?  oonsecjutive  years  of  tbrei*  hundred  and  nixty-ftvp  iIathciaoIi:  lltij 
bearing  the  name  of  bissextilo.  conmatrd  of  tJin'ts  bimdml  and  «ixlT<«ls  4if^  J 
ever,  tho  It^n^th  of  th«  yt'cir  mloptt'd  by  Julin^  C^nsar  wo^  too  loni;  by  <terilii 
and  nine  mwouds.  Thin  «*rrcn"  iimounleil  to  one  day  in  out*  hiuidrx'd  msA  fh^iBH 
yearn;  (*o  tbiil»  in  ir>H;i.  th<?  spriujt;  equinox  fell  upon  the  Uth  of  MarrK  wkii»i*^ 
to  have  fallen  on  the  '21st  of  that  month.  Pope  Gregory  XII  wi^hinj  ^  ^ 
thif*  flrror,  wbirh  iiuTeriAed  raoro  and  nmre,  in  eorapliaue*?  with  the  *(lvn»«(lfc»l 
akillfiil  a^tronomerjs,  ordered  the  ir»th  of  Our^bertohorcekoueil  wb**n  thrflfti'*'^ 
and  ffi*  8iippreMM,  ft»r  the  futuns  thrive.  I«ap  yijars  i*v«iry  four  bnridr««tt  *» 
the  faiuoiH  Oriijjjririaii  reform^  which  di»ce4  not  eaiiso  an  error  of  fitt»ni  I 
four  rhotixuiMl  vi-:ii>i.  I 

Translnit  into  Engluth:  J 

Monsieur  Tropviiin.  vouh  alb*z  embarquer  dan**  le  eauot  f^t  poii»*rtMn 
veillejt  i^  o*!  qu'aueun  hommo  n*eQ  »orte  pour  aller  biun^  au  <?»barwt, 
Les  avinnw  plongerent  en  inArae  ttMnpt*  et  h-  U^g»*r  ainot  v*'  ' 

En  moiiij»  d'uue  lienre  do  na^e,  \\h  ctaient  de  nonvoan  am.  i  'i  . 

Monsieur,  tmi%  vort  boiam»^  «ont  iU  lA  f  demnnilu  TolfiiiiM  i 

NoQ,  capitatnef  ri'q>imdit  le  midHhipf  il  y  en  a  iU*\\\  qui  i««»hi  .  t^im 

Parfattvi'ment !  j»  me  doutats  bien  qiif)  c^ittait  la  pmmii>r<f  fbi«4<«  mtif  fM 
alliez  en  corv6e*  ] 

tt£  JOttKXAl.   Die   llOltlt. 
/,«!  Uthle  dr  tork. 
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j^o<?l«^tte  ilaiis  le  sml. 
^  Ws  couknirs  pour  un  lirijj-goiilott^**  emiriiMit  h  rest* 
idi,  If  cj»y  FiTiiM^r^  nt^stait  nn  X,  Ki^  E. 
ie<*hcrg  on  xiw  dans  le  S.  O. 
lu'iirp^  dii  jioir,  c-utomlii  \\n  roup  d©  rniiou  daria  1^  UnntAin. 

M^  l>4)ni>r  pour  rai^tonnt^r  a\v<e  ve  iiavii*^^  qnv^  iiinj;^  Hupposons  en  d€lroBt6. 

hi»Hr»vH,  ayjint  dn  1hmi>iu-oi)p  d^piiAA^  la  di8tttiir<>  et  n'ayant  rion  fTOuvtf,  nous  en 
couclti  q\w  It*  nftvire  uvtitt  sonibr^,  aIoi*8  none  avons  aerr^  lt>  vent  ft  pris  TOXO. 
»v^  ]e  feu  di^  File  tCuusse  hu  8.  42^  E.  dti  couipas-^tnloTi. 
\t  feu  de  Du.*diiluH, 
go^lett^  «.» tenait  au  word,  iivec  tcml  dt*honi. 

fitamiiMihns  ia  SeamanJihip  a  mi  .S7m«iii  Ktii/inmrintf  were  oral* 
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THE 
UNITED  STATES  NAVAL  ACADEMY. 


.  The  United  States  Naval  Academy  was  foanded  in  1845,  by  Hon.  George  Baia 
'Secretary  of  the  Navy,  in  the  administration  of  President  Jamee  K.  Polk.  It  wat : 
mally  opened  October  10,  of  that  year,  under  the  name  of  the  Naval  School,  withO 
mander  Franklin  Buchanan  as  Superintendent.  It  was  placed  at  Annapolis,  lid., 
the  land  occupied  by  Fort  Severn,  which  was  given  up  by  the  War  DepaitoMt 
the  purpose.  The  course  was  fixed  at  five  years,  of  which  the  first  and  lait  oaly  v 
spent  at  the  School,  the  intervening  three  being  passed  at  sea  This  arrangonfliiti 
not  strictly  adhered  to,  the  exigencies  of  the  service  making  it  neceasaiy,  in  M 
oases,  to  shorten  the  period  of  study.  In  January,  1846,  four  months  after  tliea|M«i 
of  the  School,  the  students  consisted  of  36  Midshipmen,  of  the  date  of  184(1^  wko  m 
preparing  for  the  examination  for  promotion;  13  of  the  date  of  1841,  who  wtnU» 
main  until  drafted  for  service  at  sea;  and  7  Acting  Midshipmen,  appointed  rineeAp 
tember  of  the  previous  year.  The  Midshipmen  of  the  date  of  1840  were  the  fin^  Mb 
graduated,  finishing  their  limited  course  in  July,  1846,  and  they  were  followsdinffk 
by  the  subsequent  dates  until  the  reorganization  of  the  School,  in  1851. 

In  September,  1849,  a  Board  was  appointed  to  revise  the  plan  and  regabUioaf  ifii 

Naval  School.    The  Board  was  composed  of  the  following  officers: 

Commodore  William  B.  Shubrick, 

Commander  Franklin  Buchanan, 

Commander  Samuel  F.  Dupont, 

Commander  George  P.  Upshur, 

Surgeon  W.  S.  W.  Rnschenberger, 

Professof  William  Chauveuet, 

Captain  Henry  Brewerton,  U.  S.  A. 

The  plan  reported  by  the  Board  was  approved,  and  went  into  operation  Julyl.l5^ 

The  new  organization  provided  for  a  course  of  seven  years,  the  first  twoaudlutt* 

at  the  School  and  the  three  intermediate  years  at  sea.     The  School  was  pUceAi 

the  supervision  of  the  Bureau  of  Ordnance  and  Hydrography,  and  its  nim* 

changed  to  the  United  States  Xaval  Academy.     The  corps  of  professors  was  enlirf4 

the  course  was  extended,  and  the  system  of  separate  departments,  with  ex«*tt* 

heads,  was  fully  adopted.     It  was  proviiled  that  a  Board  of  Visitors  should  mak*<^ 

annual  inspection  of  the  Academy,  and  report  upon  its  condition  to  the  Secrelirf  • 

the  Xavy.     A  suitable  vessel  was  attached  to  the  Academy  as  a  practice>ship,  tnd tk 

annual  practice-cruises  were  begnn. 

After  the  system  had  been  in  operation  a  year  new  changes  were  proposed,  vaA^ 
recommendations  of  the  Academic  Board  on  the  subject  were  referred  to  the  Boird* 
Examiners  of  the  year  1851.  composed  of  the  following  officers: 
Commodore  David  Conner, 
Captain  Samuel  L.  Breese, 
Commander  C.  K.  Stribling, 
Commander  A.  Bigelow, 
Commander  Franklin  Buchanan, 
Lieutenant  Thomas  T.  Craven. 
The  change  recommended  by  the  Board  of  Examiners,  and  adopted  by  the  Dt^ 
meat,  consisted  mainly  "wi  Yea^N *\\\^  oMt.  tha  ref^uiremeut  of  three  years  of  sea-serTict  i 
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middle  of  the  course,  thus  making  the  fonr  years  of  study  oonseoutlve.  The  pr»o- 
i-cruise  supplied  the  place  of  the  omitted  sea-service,  and  gave  hotter  opportani- 

of  training.  The  change  went  into  operation  in  November,  1851,  together  with 
er  improvements  recommended  by  the  Board.  The  system  has  continued,  with 
bt  modifications,  to  the  present  time.  The  first  class  to  receive  the  benefit  of  it 
I  tbat  which  entered  in  1851.  Six  members  of  this  class  completed  the  course  in 
Be  years,  and  were  graduated  in  Jnne,  1854 ;  the  rest  of  the  class  followed  in  1855. 
Q  May,  1861,  on  the  outbreak  of  the  war,  the  Academy  was  removed  to  Newport, 
E.  The  three  upper  classes  were  detached  and  ordered  to  sea,  and  the  remaining 
ing  Midshipmen  were  quartered  in  the  Atlantic  House  and  on  board  the  frigates 
ftAtitation  and  Santee.  In  September,  1865,  the  Academy  was  moved  back  to  An- 
•«>lis,  where  it  has  since  remained.' 

^hen  the  Bureau  of  Navigation  was  established,  July  5,  1862,  the  Academy  waa 
»ed  under  its  supervision  ;  March  1,  1867,  it  was  placed  nnder  the  direct  care  and 
earyiBion  of  the  Navy  Department,  the  administrative  routine  and  financial  man- 
onent  being  still  conducted  thn>ugh  the  Bureau.  On  the  11th  of  March,  1869,  all 
»§m1  oonnection  with  the  Bureau  came  to  an  end. 

Kie  term  of  the  academic  course  was  changed  by  law,  March  3,  1873,  from,  four  to 
The'-change  took  effect  with  the  class  which  entered  in  the  following  sam- 


M  1866,  a  class  of  Acting  Third  Assistant  Engineers  was  ordered  to  the  Academy 
tnstmction.  The  course  embraced  the  subjects  of  steam-engineering,  iron-mann- 
b^are,  chemistry,  and  mechanics,  and  practical  exercises  with  the  steam-engine  and 
•lie  machine-shop.  This  class  was  graduated  in  Jnne,  1868,  together  with  two  Ca- 
-Engineers  who  had  entered  the  Academy  in  1867.  After  an  interval  of  fonr  years, 
October,  1871,  a  new  class  of  Cadet-Engineers  was  admitted.*  This  class  followed 
■To  years'  course,  somewhat  more  extended  than  that  of  the  class  of  1868,  and  was 
Uinated  in  1873.  In  1872  and  1873,  new  classes  were  admitted,  the  first  of  which 
t  the  Academy  in  1874  and  the  second  in  1875.  By  an  act  of  Congress  approved 
broary  24,  1874,  the  course  of  instruction  for  Cadet-Engineers  was  made  four  years 
liead  of  two ;  and  the  new  provision  was  first  applied  to  the  class  entering  the 
^udemy  in  the  year  1874.    This  class  was  graduated  in  June,  1878. 


Uperintendents  of  the  naval  acad- 
emy SINCE  ITS  FOUNDATION. 


1  Command— 

9ept.    3,  1845. — Commander  Franklin  Buchanan. 
ICar.   15,  1847. — Commander  George  P.  Upshur. 
Valy     1,  1850. — Commander  Cornelius  K.  Stribling. 
Sfov.      1,  1853. — Commander  Louis  M.  Goldsborough. 
Skpt.  15,  1857.— Captain  George  S.  Blake. 
3cpt.    9,  1865.— Rear-Admiral  David  D.  Porter. 
Dec      1,  1869. — Commodore  John  L.  Worden. 
3ept.  22,  1874.— Rear-Admiral  C.  R.  P.  Rodgers. 
Inly     1,  1878. — Commodore  Foxhall  A.  Parker. 
Kng.     2,  1879. — Roar-Admiral  George  B.  Balch. 


BOAHD   OF   VISITORS — ^ACADEMIC  CAL.ENDAB. 


BOARD  OF  VISITORS,  JUNE,  1880. 

Vice-Admiral  8.  C.  ROWAN,  U.  S.  Navy,  Pretident. 


Professor  FRANCIS  WAYLAND,  Vice-Pretident 

Colonel  ARCHIE  W.  CAMPBELL 

General  LLOYD  A8PINWALL       . 

General  W.  H.  DAVIS 

Colonel  E.  B.  STODDARD      . 

Hon.  EMERSON  ETHERIDGE  . 

Hon.  NEWTON  BOOTH 

Hon.  ZEBULON  B.  VANCE 

Hon.  F.  E.  BELTZIIOOVER  . 

Hon.  C.  B.  SIMONTON 


New  Haven,  Conn. 
Wheeling,  W.  Va. 
New  York,  N.  Y. 
Dojlestown,  Penn. 
Worcent^r,  Maaa. 
Memphia,  Tenn. 
U.  S.  Senate. 
U.  S.  Senate. 
Houae  of  Reprewntatir< 
Houae  of  Reprc^entann 
Hon.  T.  C.  POUND Hoaae  of  Reprc«entJtiri 


ACADEMIC  CALENDAR. 

1880-81. 

1880. 

Oct.  1. — Beginning  of  first  term FridAj. 

1881. 

Jan.     24-29. — Semi-annnal  exantiiiation Monday-^tnr 

Jan.  29. — End  of  first  term  ..*....         Saturday. 

Jnne     1-10. — Annual  examination Wedneadaj-F: 

jAne         10.— End  of  aca<lemic  year,  1880-81   ....        Friday. 
June         11. — Examination  of  candidates  for  admission  as  Cadet- 
Midshipmen  Saturday. 

Sept.         15. — Examination  of  candidates  for  admission  as  Cadet- 
Engineers  Thursday. 

r8ei)t.         22. — Examination  of  candidates  for  admission  as  Cadet- 

MidHliipmcn Thursday. 

Oct.  1. — Beginning  of  first  tenn,  1881-82  ....         Saturday. 

The  academic  months  end  on  the  following  days : 

1880-81. 

October Oct.  :W  !  Febmary         .         .         .         .  F'- 

November Nov.  27  j  March M» 

December        ....  Dec.  25  j  April A: 

January Jan.  22  I  May Mj 

1P81-82. 

Octnl>er Oct.     21»  '  December       .         .         .         .        I>: 

November Nov.    26     January     .         .         .         .  ,Ii: 
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OFFICERS 

OF  THE 

UNITED  STATES  NAVAL  ACADEMY. 


BEAB.ADMIBAL  GEORGE  B.  BALCH. 

BUPERDTTBXDBIfT. 

COMMANDER  &  D.  GREENE, 
Senior  Aid  to  tho  Superintendent, 


ACADEMIC  STAFF. 

COMMANDER  F.  V.  McNAIR, 
Commandant  of  Oadett, 

LnUTKXA5T   W.    n.    BBOWHBOSr, 

Aetietant  to  the  Commandant  of  Oadete, 

BIAlUJrSHIP,  MAVAL  TACTICS,   AND  HAVAL  COSfSTBITCTIOBr. 

COMMANDER  E.  M.  SHEPARD, 

Head  o/DepartmenL 

LnuTKXATrr-CoMHANDER  FaAXCis  A.  Cook, 

LBUTRNAXT-COMkAHDEB  JOICr  SCHOULBR, 
LiBUTBXANT-COMMAXDEB  EDWIK  WHm, 
LiSUTENAXT  £.  DE  F.   HKALD, 
LlEUTEXAXT  D.  DELEHAJHT, 

Jmbruetort  in  Seamanehip,  yaval  Taetiee,  and  Naval  Oonttntatiam. 

Matthew  Stbohx, 

Jnttruetor  in  Boxing,  Stcimming,  and  €fymnattie§. 

ORDXANCE  AXD  OUNIOCRT. 

COMMANDER  H.  B.  ROBESON, 
Head  of  Department. 

LlEUTEXANT-COMMAXDER  C.   M.  THOMAB, 

Lnci'TEKAXT  W.  H.  Parker,  Jr., 
LiEUTEXAXT  J.  W.  Miller, 
LiEiTTtNAXT  Richard  Rush. 
Master  ('.  II.  Lymax, 

Inttruetore  in  Xaval  Ounnery  and  Infantry  Taetiaa, 

AXTOIXK  J.   CORREAIBR. 

Sicord- Matter. 
Jean  B.  Rktz, 

(tKORCE    llEI.tTZ. 
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MATHEMATICS. 

PROFESSOR  W.  W.  HEKDRICKSON. 

Head  of  Department. 

LauTBNAirr  Aba  Walkbb, 
LutUTKHAirr  Bbnjamin  F.  Tillbt, 

LiBUTENAXT  F.  Gr.  HTDB, 
LlEUTBNANT  S.  C.  PACfB, 

LiBUTENAirr  H.  W.  Schabfkb, 
Mabter  C.  W.  Babtlktt, 

Inetructon  in  Mathematice. 


6TEAM-EN6INEERIXG. 

CHIEF  ENGINEER  J.  P.  SPRAGUB, 

Head  of  Department 

Passed  Assistant  Enoinbrb  W.  A.  Wdtdbob, 
Passed  Assistaivt  Enoineeb  J.  C.  Kafbb, 
Passed  Assistant  Enqinebk  R.  W.  Hiluqaii, 
Passed  Assistant  Enginbeb  J.  S.  Ooden, 
Passed  Assistant  Enoineeb  G.  H.  Keabnbt, 
Assistant  Engineeb  A.  M.  Matticb, 
Assistant  Enoineeb  G.  B.  Ransom, 


InHruetort  in  Steam-Engineering. 


ASTRONOMY,   NAVIGATION,   AND  SURVEYING. 

LIEUTENANTCOMMANDER  P.  F.  HARRINGTON, 

Head  qf  D^artment. 

LlEUTENANT-COMMANDEB  C.  J.  TRAIN, 

Lieutenant  Raymond  P.  Rodoebb, 
Lieutenant  William  J.  Barnettb, 

InMtructort  in  Aetronomy,  NavigcUion,  and  Surveying. 


PHYSICS  AND  CHEMISTRY. 

PROFESSOR  HENRY  D.  TODD, 

He<id  qf  Department 

Lieutenant  Charles  Belknap, 
Lieutenant  J.  B.  Muruock, 
Professor  N.  M.  Terry,  A.  M.,  Ph.  D., 
Prokessor  Charles  E.  Munrob,  S.  B., 

Imtmctort  in  Physics  and  Ohemistry. 


MECHANICS  AND  APPLIED  MATHEMATICS. 

PROFESSOR  J.  M.  RICE,  S.  B.,  Ph.  D., 

Head  of  Department. 

Lieutekant-Commandeb  S.  n.  Bakbb, 
Lieutenant  Charles  A.  Stone, 
Lieutenant  Alexander  McOeackim, 

Imtructort  in  Meehanies  and  Applied  MathemaJUM. 
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ENGLISH  STUDIES,   HI8TORT,   AND  LAW. 

PROFESSOR  J.  RUSSELL  SOLEY.  A-  B., 

Head  <^f  Department. 

LnuTBNANT  John  V.  B.  Blkbckss, 

LIBUTBMA.MT  E.   D.  TaUBSIO, 
LiBDTBNANT  GBOROB  W.  TYLBR, 

Lieutenant  M.  Fibber  Wright, 
Master  Charlbs  B.  Miles, 
Professor  Wiluam  W.  Fay,  A.  M., 
Instructor^  in  English  Studies,  History^  and  Law. 

MODERN  LANGUAGES. 

PROFESSOR  L.  F.  PRUD'HOMME,  A.  M-, 
Head  of  Department 

Master  H.  L.  Green, 
Assistant  Professor  A.  Y.  S.  Coubcblij:, 
Assistant  Professor  Eugene  Dovillibbs, 
Assistant  Professor  Jules  Leroux, 
Assistant  Professor  HirroLYTE  Dalmon, 
Instructors  in  French  and  Spanish. 
Professor  Pedro  Montaldo, 
Instructor  in  Spanish. 

DRAWING. 

PROFESSOR  MARSHAL  OLIVER, 

Head  of  Department. 

Master  Corwin  P.  Rebs, 
Assistant  Professor  C.  F.  Blauvelt,  N.  A., 
Instructors  in  Draioing. 


OFFIOEES  NOT  ATTACKED  TO  THE  ACADEMIC  STAI 

COMMANDER  T.  F.  KANE,  In  charge  of  Practice- Ships. 

MEDICAL  INSPECTOR  A.  C.  GORGAS,  M.  D. 

SURGEON  M.  L.  RUTH,  M.  D. 

PASSED  ASSISTANT  SURGEON  M.  D.  JONES,  M.  D. 

PASSED  ASSISTANT  SURGEON  G.  P.  LUMSDEN,  M.  D. 

PAY  DIRECTOR  JAMES  D.  MURRAY,  Treasurer. 

PAYMASTER  L.  G.  BILLINGS,  Commissary. 

PAYMASTER  F.  H.  SVV^AN,  A.  M.,  Storekeeper. 

CHAPLAIN  J.  S.  WALLACE,  A.  M. 

ASSISTANT  PROFESSOR  THOMAS  KARNEY,  A.  M.,  Litn-arian. 

J.  J.  GRAFF,  Assistant  Librarian. 

R.  M.  CHASE,  Secretary. 


MARINE   GARRISON. 

CAPTAIN  ROBERT  W.  HUNTINGTON,  Commanding. 
Captain  Georok  B.  Haycock. 
First  Lieutenant  W.  S.  Muhk. 
Second  Lieutenant  T.  G.  Fillette. 


Boatswain  C.  E.  Hawkins. 
Gunner  Robert  Sommers. 


ACADEMIC   BOABD   AND   CADET-OFFIOEBS. 


11 


MATES. 

MURPHT J 

I.  Gbb {Attached  to  the  United  StaUi  Chinnery-ekip  SanU^ 

4M  G.  SiOTH I     and  to  the  §loop-of-war  Dale. 

Hill ) 

CT  SiLVEB Attached  to  the  United  States  Steamsr  Nantucket, 

MDf  O.  Pbbbt ^Attached  to  the  United  States  Steamer  Phlox  {ttsam- 

B  ROGBRS 3     tender). 

ACADEMIC  BOAED. 


C0MMA^^>ER  F.  V.  McNair,  U.  8.  N. 
Commander  H.  B.  Robeson,  U.  8.  N. 
Commander  E.  M.  Shepard,  U.  S.  N. 
Professor  W.  W.  Hendrickson,  U.  S.  N. 
Chief  Engineer  J.  P.  Spragub,  U.  S.  N. 
Lieutenant-Commander  P.  F.  Harrington,  U.  S.  N. 
Professor  J.  M.  Rice,  Ph.  D.,  U.  8.  N. 
Professor  J.  R.  8oley,  A.  B.,  U.  8.  N. 
Professor  H.  D.  Todd,  U.  8.  N. 
Professor  L.  F.  Prud'homme,  A.  M. 
Professor  Marshal  Oliver. 


CADET-OFFICERS. 


cadet-lie  uten  ant-commander. 

J.  L.  SCHOCK. 
cadet-lieutenants  . 
B.  B.  DASHIELL.  J.  L.  REES. 

J.  A.  HOOGEWERFF.  F.  C.  BEDER. 


F.  B.  SUTTON. 
F.  H.  HUNICKE. 


F.  E.  BUNTS. 
B.  P.  FOBSHEW. 


cadet-masters. 

H.  ELDBEDGE,  Adjutant 
cadet-ensigns. 


J.  J.  WOODWABD. 
.  E.  E.  C  APEHABT. 


G.  P.  BLOW. 
E.  CABBOLL. 


Ifahoney. 
nnany. 
Harrison. 
Doyen. 


Oliphant. 
Kimball. 
Linnard. 
Tonkin. 


cadet-petty-officers. 

First  Captains  of  Chin's  Orews. 
W.  H.  Stayton.  "W.  F.  Floumoy. 

J.  W.  Weeks.  G.  G.  Bodgew. 

C.  P.  George.  H.  B.  WiUon. 

H.  K.  White.  S.  Bryan. 

Second  Captains  of  Chin's  Crews. 
W.  G.  Ford.  F.  W.  Smies. 

B.  G.  Pierce.  J.  H.  Colwell. 

C.  W.  Stewart.  G.  Bamett. 
W.  A.-Gresham.  G.  Wilkes. 


B.  P.  Hains. 
H.  R  Cohen. 
E.  M.  Harmon. 

C.  H.  Lanchheimer. 


H.  L.  BaUentine. 
G.  M.  Back, 
a  H.  Craig. 
M.  Craven. 


cadet-passed-assistant-enginebr. 

J.  M.  WHITHAM. 

CADET-ASSISTANT-ENGINEERS. 

G.  KAEMMERLING.  O.  B.  SHALLENBBBGEB. 


Cadet-Machinists. 

^arsons. 
Smith. 

F.  B.  Dowst. 
L.  Bankson. 

De  W.  C.  Bedgrave. 
J.  B.  Byrne. 

L.  B.  Perkins. 
W.  T.  Webster. 
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AlgoTt  PMIip  Eottai e villa—  " -  ■  -  -  - 

DreaeU  Herman  G  a  orge 

]&?artoiiH  Lamau  SpoonGr , . ...._. .. . 

Pkelp^  Harry ,.-......„,,.,.,.,. 

Iksmadon,  Jobn  Baptiitc , .. . 

Hauf igifcii^  Patrick  VVtllJam ..,..* ., 

AckenuaEL,  Albert  Ammcntum ,.,_..._.. 

W6\  ferabtirg«ir,  Will  iAm  Ht^ar j , 

Poundfttone,  Homer  Clmka - 

Haakell,  Porter  Dnvid .._......... 

Klhlack,  Albert  Parker .... 

TVilkjnJiPn,  Emcflt .>,....„,..,,,,. 

Mowzf^.  A rtbur  Bob^ftAQn  .,..*..«.,.....>... 

Truxtmj,  William  -  * .  ..,>..>..,. .  *.  „ - .  ,* 

Morgan,  Stokely  ..-..,-, p. ..,,..*..>.. . 

West,  Georg«  Emesl,. , ... .  p -*.*.**.,.*..»* „ 

WattorsT  Jobu  Spropst-fjn  -„,..,,.». ,-  * ,  -  , 

EnioraoUp  Willifliia  HeDry  ,,*..-,. , , 

Parke,  Thomaa  Aloyeiiia .  „ 

Diiuc^n,  Lonia 

Hair,  Wllliatu  CartKiintor  PeinTleton  ......... 

Cabaoi4F>i,  Charlea  .........,,......,...*.,,„, 

Qat!4H4i'r,  Francis  Joy , , *, .,...,.»...... 

Tan  Duzi^r,  Louis  SajTc, .  ,-.,.„..„...,..,», 
BobrbaoiK-T,  Jowpb  Hamilton  .,,-....  ^*  .,„ , 

Ii*^a\¥,  Jo^-pb 

SimpAou,  Edward^Jr ,., ., 
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Bo wdon,  Fmnk  Wekh 
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•hipa. 

■g 

1 

i 

3 
> 

Theoretical  navigation. 

§ 
I 
1 

1 

1 
1 

i 

o 

QQ 

1 

4 

1 
1 

1 

1 

1 

1 
i 

4 

2 

2 

. 

1 

2 

1 

3 

8 

148 

*1 

1 

1 

4 

8 

2 

1 

2 

4 

'4 

89 

•1 

6 

6 

5 

7 

7 

7 

4 

25 

10 

141 

8 

7 

4 

1 

1 

3 

5 

5 

15 

5 

88 

4 

8 

8 

14 

18 

15 

10 

2 

25 

2 

189 

6 

10 

12 

18 

5 

11 

3 

1 

20 

144 

6 

2 

8 

11 

10 

22 

» 

7 

80 

87 

02 

7 

21 

10 

12 

8 

5 

8 

11 

15 

67 

t 

2 

7 

10 

4 

4 

5 

10 

9 

93 

0 

22 

18 

14 

U 

11 

15 

17 

11 

48 

10 

11 

4 

13 

12 

24 

27 

8 

82 

es 

11 

43 

34 

9 

12 

27 

17 

37 

7 

108 

12 

25 

24 

28 

6 

13 

19 

8 

22 

2 

u 

18 

9 

9 

8 

14 

17 

12 

•   6 

4 

53 

72 

14 

15 

26 

36 

9 

10 

25 

19 

82 

68 

16 

40 

42 

29 

84 

8 

14 

9 

22 

16 

HI 

10 

5 

18 

•  22 

80 

20 

U 

88 

at 

140 

17 

26 

17 

7 

22 

6 

3 

46 

18 

04 

5 

18 

31 

22 

17 

14 

18 

19 

21 

11 

00 

9 

10 

12 

14 

6 

18 

9 

15 

25 

38 

107 

10 

32 

21 

20 

22 

33 

19 

33 

23 

102 

21 

13 

15 

20 

32 

28 

25 

17 

10 

27 

M  ' 

15 

12 

19 

17 

13 

43 

42 

47 

94 

28 

18 

29 

14 

18 

23 

17 

14 

50 

68 

34 

36 

29 

37 

39 

89 

22 

12 

22 

94 

26 

42 

54 

46 

28 

40 

32 

15 

27 

143 

26 

15 

11 

31 

25 

33 

27 

42 

39 

86 

27 

26 

40 

32 

16 

20 

29 



54 

29 

138 

5 

28 

44 

22 

24 

27 

35 

22 



2 

26 

51 

4 

29 

59 

41 

47 

53 

38 

59 



66 

28 

155 

80 

28 

31 

53 

42 

44 

40 

4 

17 

57 

31 

34 

26 

38 

29 

32 

34 



33 

37 

127 

82 

14 

16 

3 

26 

30 

12 

24 

29 

146 

83 

24 

34 

34 

37 

24 

34 

47 

29 

81 

6 

84 

18 

24 

25 

35 

36 

38 



29 

42 

74 

86 

44 

20 

27 

45 

15 

30 



59 

46 

113 

_ 

80 

33 

^    45 

32 

43 

50 

33 



41 

1 

98 

87 

39 

36 

35 

36 

24 

34 

42 

14 

149 

88 

53 

48 

39 

41 

42 

44 

60 

6 

105 

80 

28 

32 

23 

31 

37 

22 

25 

29 

127 

■ 

40 

51 

38 

42 

38 

28 

38 

19 

\    A    ^'X**- 

46 

48 

29 

18 

18 

48 



\   1» 

•\ 

^\ 

V\CL 
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CADET-MIDSHIPMEN— CLASS   OF    1880. 


CABIX* 
CZaM0/188(MB 


Kuoe^ 


at 


of  ftd. 


45 

47 
48 

m 

64 

65 
6« 
fiT 
SS 
6ft 
BO 


Fillabrofrii^  Horatta  Ladd . . 

Worthljigtoii,  Thnmaj)  ...,.,,,. 
MittwoH,  WilllniEi  Joliii ..,...,. 

Bautoon,  llta^Aubert . 

Swift,  Fnuiklin , . .  - 

HiUt  Cbflrles  H0roer  -  - . . . .. 

FrHDf^b,  George  Boas  ...  ...... 

AshiDoru,  Henry  Beekwith..,,, 

Gtsy^Jaraea ..,,.,..., .„,, 

Dewejj  The<idorB  Gibba  -,..,., 
Onunort  Ambroee  .... .......... 

huby,  John  Frazer. . ........... 

RicluiTdsonr  Waltor  Qi&tefl 

Glarllt,  Lewii  Jacob _* 

Naflb,  Ikl  win  Wiiite 

Bfowh,  Jamea  Step. ben 

Bill  moot  Oliver  Hi^zani  Perry  . 
Briiiloyt ^tlward  ........... — 

Bodm^ai,  Hagb. ^ .  —  .-.... . 

BuUitS^  Howard  Ua^vj . . . . . 


Scttitb  CaroUfLa.. 
AlabfimA........ 

At  lAFg^  ....... 

Teiae.,,. .-...., 

WiacflUBln  . . 

Atlar£«,....,.. 

At  bu-g0...,..., 
imnof*  ...,.,,.. 
SontbCAFoUiifi., 
MATjland...,.- 
NewTork...... 

Maasiicba»tU ., 

AJabama 

Obiu 

TtiUDeaaeo  ..... 
New  York..,,. 
At  large  ....... 

Kentacky .. 

Seatucky 


Jttnfl  19, 

June  10, 
Juno  9, 
Sept.  15, 

JOMfi    0, 

Sept  14. 

J'tineSt, 
Oct  3. 
Sept  13. 
Jane  10« 
Sept38| 
JmuSl, 
Sept  12; 
Sept  11, 
Sept  11, 
Sept  11, 
Sept  3D, 
Sept  18, 
I  Sept  13, 
I  Sept  11, 


1B76 
lf7« 
1B74 

1875 
1874 
l«75 
1875 
197« 
1876 
1875 
1874 
1875 
1876 
1176 
1^76 
1875 
1B7I 

im^ 

1875 


CADET-MEDSHIPBiEN— CLASS   OF   1880. 
[IDSEIPMEN. 
4mbtr9 — Continned. 
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Ord^eir  of  merit  in— 

Bea-serviea 

, 

i 

InpraclJGC- 
ihlpa. 

j' 

, 

1 

} 

1 

, 

1 

i 

^ 

"3 

1 

1 
1 

\ 

1 

1 

^ 

^ 

m 

00 

53 

38 

40 

56 

54 

68 

44 

100 

48 

10 

20 

»3 

SO 

51 

50 

50 

32 

03 

fl7 

44 

u 

S3 

a« 

m 

56 

50 

6S 

38 

S6 

83 

4fi 

4i 

se 

42 

42 

32 

45 

4£ 

53 

53 

130 

40 

^U 

40 

40 

39 

43 

40 

44 

38 

se 

lis 

47 

11 

» 

m 

30 

6T 

58 

5U 

6 

40 

155 

10 

40 

u 

m 

ea 

U 

61 

SO 

SI 

U 

47 

131 

23 

40 

18 

u 

oo 

4S 

ao 

64 

41 

m 

25 

154 

50 

61 

m 

2S 

51 

40 

SO 

60 

7 

56 

m 

51 

m 

» 

IB 

65 

51 

SO 

47 

.  _..... 

60 

-  IS 

M 

52 

4S 

00 

fid 

68 

se 

40 

SO 

47 

00 

118 

53 

n 

m 

SO 

60 

GO 

4S 

64 

Si 

43 

144 

54 

» 

fi2 

4S 

47 

00 

41 

40 

ao 

36 

140 

56 

Gi 

4a 

m 

&T 

47 

30 

2a 

60 

00 

U3 

50 

u 

48 

M 

44 

32 

43 

40 

45 

50 

106 

67 

4T 

67 

ffl 

50 

4i 

SO 

67 

67 

51 

153 

68 

ie 

00 

02 

01 

02 

62 

60 

63 

44 

144 

50 

*in 

fiS 

4a 

52 

S3 

40 

m 

4» 

m 

53 

00 

M 

4fl 

M 

4T 

58 

54 

SO 

65 

58 

lit 

01 

« 

08 

1    58 

62 

58 

61 

00 

01 

54 

n 

03 

16  RELATIVE  STANDING. 


a 
JMfl 


K«ine.  j  State. 


I  |A«»itU 

i 

Diito  of  ad-  i 


Andrewa,  Horace  Borlingame Michigan '  June  22, 187f  j        IS 

BaUentine,  Henrj Laird TennGssee Jane20.1877j        U 

Bamett,  George Wiiicoiisin Jane  19. 1877  j       17- 

Blow,  George  Preston ,  Virginia Sept.  14, 1878  I        U 

Benflla,  Thomae  Lewii ,  Minsouri  Jane  19, 1875  '        1? 

Bryan,  Samuel Maryland ,  Jane  14,1871.        17 

Back,  Gay  Morville Maine Sept.  11, 1877         II 

Bants,  Frank  Emory Ohio Jane20,1877         II: 

Capehart,  Edward  Everett Ohio Jane22,1877         IT 

^     Carroll,  Eugene Atlarge Janel9,1877         II 

55 

58 

42 

40 

56 

66 

66 

•9 

67 

90 

64 

16 

49 

37 


Clarke,  George Illinois June22,1877  U 

Cockle,  Rudolphus  Rouse Illinois !  Jane  21, 1875  1* 

Cohen,  Harry  Radcliffo ,  At  largo j  Jane20,1877  IS 

Colwell,  James  Hall :  Atlarge ;  Jane 20, 1877  U  ' 

Craig,  BenHoUiday Missouri Jane  14. 1876  i  U  ■ 

Craren,  Macdonough New  York :  Jane21,1876  1* 

Crenshaw,  James  Davis i  Texas ■  Sept.  11, 1877  H 

Duhiell,  Bobert Brooke |  AtUrge Janel9.l8n  » 

Donnelly,  Michael  Joseph Wisconsin Jane  21,1877  1* 

Doyen,  Charles  Augustus ;  New  Hampshire Jane21,187f  11 

Drssser,  James  Walter Minnesota Jane21,1877  W 

Eldredge,  Houston Atlarge Oet     2,1871  U 

Emmet,  William  Le  Roy Atlarge Jane26;i8i9  H 

Flonmoy,  William  Francis Ix>ui8iana Janel9,1877  I' 

*5  I  Ford,  William  Griffing ArkanHas 8ept.ll.1877       .  15 

^*     Forshew,  Robert  Picrpont :  New  York Jane21,187S  H 

*3  j  George,  Charles  Poaslee Illinois July    1,1876  1* 

•^  ]  Gn>shum,  William  Albert Indiana JonelO.lRTS  •' 

W|  Haines,  Henry  Cargill Atlarge jJane26,1875  15 

W     IlaluH,  Robert  Pi'tor Maine |8epl.lK1876  I« 

**     Harmon,  Kiigcne  Marion Ohio. Jane  30, 1877  17 

25     KarriHon,  EdwanI  HaHSou At  lar>;e June21,l8T7  1' 

18     Iluitmm.  Alexander  Kitohie Atlarge Jane  21. 1675  1- 

**    Hoogewerff,  John  Adrian At  larpe Jaue2i,i?T7  i* 

24     HuDicke,  F(>lix  Uarnian MisAoiiri Sept.  11. 1(*77  !• 

*'^    Karmany,  Lincoln ivnn»jlvania Sept,  12.  l!«T:  i* 

51     Ka«e,  SiKMicer  M«»tll«'r Illinois Scpt.ll.liCT  1* 

3*     Kiuilutll,  John  Arthur MasHachusetts Sf pL  12.  ltC7  !■ 

17     Laiu*hh<*iin«T,  ('harU'M  Ut'nry Maryland S^pl.  IL  liCT  1* 

^     Lindfu'V,  John  Ilowanl Ponnnylvania June  21. 1876  1* 

*^     Linnard,  Joieph  Hamilton PonnHvlvania June  21. 18T7  rt 

30     Mahoiioy.  Jamt>H  Edward MaM.tjuhuM^tU  Sept,  12.  lrC6  1* 

63     Matthews.  Thomas  Hcnr>- Pt^nrtvlvania Sept.  12. 1876  H 

W     Mi-Crea,  Alexander  Sterling Atlarge Oet     2,1876  IT 


FIBST  CLASS. 
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BBIFMEN. 

meakhert. 


Order  of  merit  in— 

1 

1 
1 

'A 

h 

•3 

1 
1 

8  ' 
1 

1 

M 

praotice-Bhips. 

1 

( 

1 

1 

'S 

24 

8 

37 

22 

18 

44 

37 

11 

84 

4 

12 

22 

35 

34 

51 

41 

27 

30 

17 

30 

131 

4 

12 

85 

21 

28 

34 

10 

23 

44 

37 

61 

31  1     4 

12 

88 

• 

17 

4 

32 

42 

26 

23 

60 

158-     4 

12 

87 

78 

37 

73 

52 

56 

56 

76 

76 

160  ,     4 

28 

68 

60 

18 

48 

52 

50 

48 

57 

41 

1271     * 

12 

54 

47 

21 

'  61 

38 

23 

40 

66 

56 

35|     4 

12 

80 

7 

7 

20 

25 

13 

20 

20 

17 

26 

4 

12 

14 

14 

27 

26 

11 

11 

14 

45 

8 

68 

12 

11 

8S 

23 

22 

0 

10 

10 

15 

20 

103 

12 

13 

68 

44 

56 

34 

42 

27 

57 

63 

148 

12 

55 

25 

71 

45 

43 

'  61 

54 

20 

53 

185 

12 

62 

17 

14 

20 

43 

40 

68 

42 

44 

60 

12 

43 

M 

40 

26 

32 

20 

60 

66 

43 

80 

13 

40 

W 

56 

77 

68 

53 

62 

04 

65 

123 

13 

65 

5 

40 

45 

63 

74 

60 

44 

44 

180 

12 

66 

30 

77 

40 

30 

64 

34 

77 

^  47 

113 

13 

58 

1 

2 

1 

15 

16 

13 

4 

3 

25 

13 

•0 

68 

52 

40 

45 

25 

68 

73 

42 

100 

12 

t^ 

20 

35 

10 

17 

34 

21 

24 

13 

155 

12 

80 

68 

67 

65 

58 

68 

32 

61 

67 

181 

12 

64 

8 

11 

8 

21 

82 

80 

14 

15 

71 

13 

15 

45 

82 

36 

84 

68 

25 

37 

77 

188 

12 

42 

74 

43 

43 

20 

20 

38 

35 

6 

122 

12 

87 

55 

60 

8 

34 

81 

68 

54 

53 

00 

13 

45 

81 

25 

12 

18 

22 

80 

10 

21 

81 

12 

10 

87 

48 

15 

63 

85 

50 

60 

50 

85 

12 

48 

56 

30 

56 

73 

58 

77 

88 

63 

76 

28 

06 

20 

47 

14 

41 

44 

27 

20 

87 

183 

♦ 

12 

84 

60 

55 

16 

40 

40 

51 

45 

50 

147     4 

12 

63 

17 

53 

41 

30 

56 

64 

24 

87 

180      4 

12 

46 

21 

5 

40 

40 

17 

17 

50 

67 

03      4 

12 

25 

28 

37 

20 

13 

12 

10 

83 

47 

187      4 

28 

18 

0 

5 

6 

5 

2 

6 

6 

18 

80      4 

12 

*4 

34 

42 

18 

52 

48 

17 

12 

7 

68      4 

12 

24 

6 

46 

21 

2 

5 

16 

2 

3 

40      4 

12 

•7 

66 

70 

62 

27 

51 

44 

31 

25 

42      4 

12 

51 

21 

44 

37 

24 

88 

34 

45 

36 

180  !     4     12 

86 

27 

58 

18 

26 

10 

23 

41 

8 

150  1     4  i    12 

17 

77 

78 

72 

75 

70 

71 

45 

70 

174 

12 

77 

11 

12 

24 

3 

6 

2 

12 

10 

04 

12 

•3 

25 

16 

17 

50 

37 

53 

10 

15 

74 

4     12 

80 

72 

61 

64 

60 

53 

38 

63 

34 

212 

4     12 

63 

62 

61 

66 

60 

60 

55 

28 

12 

188 

« 

.  Wk 

2n  A  B 
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BELATIVE  STANDma. 


ftfWi  CiM 


48 
(7ft 
76 
28 
71 
70 
«2 
<S0 
21 
12 
"29 
SO 
*6 
•5 
44 
41 

*1 
16 
32 
18 
47 
•8 
33 
74 
38 
41 
10 
^ 
«7 
23 
•2 
73 


IfoJankio,  Ira 

McKec,  Llewellyn  Thomas  .... 

Morgan,  Daniel 

Ifoees,  Franklin  James 

Oliphani,  Alexander  Coulter... 

Orlopp,  Max  Anton 

Parker,  Felton 

Parsons,  Arttiar  Carlton 

Perkins,  Con  Marrast 

Perry,  Gteorge  Ernest 

Pierce,  Byron  Gilmore 

Printnp,  Darid  Lawrence 

B«ei,  John  Livermore 

Bider,  Froderio  Clinton 

Robinson,  William  Moody 

Hodgers,  Ony  George 

Russell,  William  Worthington 

Schook,  John  Loomii 

Serata,  Tasuker 

Smies,  Frederick  William 

Stayton,  William  Henry 

Stewart,  Charles  West 

Button,  Franoii  Ef  kridge  •  - 

Urin,  Sotokichi 

Vance,  Zebulon  Raird 

Weeks,  John  Wingatc , 

Weller,  Orington  Eugene , 

White,  Harry  Kidder 

Wflkes,  Gilbert 

Williamson,  Samuel  Hill 

Wilson,  Henry  Braid 

Woodward,  Joioph  Janvior 
Wright,  Silas  Haynes 


Pennsylvania 

Pennsylvania 

Kentucky 

South  Carolina.... 

New  Jersey 

Arkansas 

Iowa 

Iowa 

Georgia 

Illinois 

lUinoU , 

New  York 

Michigan 

Rhode  Island 

At  large 

Tennessee 

At  large 

Pennsylvania 

Empire  of  Japan. 

Ohio 

Delaware 

Illinois , 

New  York 

Empire  of  Japan . 
North  Carolina  . ., 
New  Hampshire., 

Maryland 

DakoU 

Utah 

North  Carolina... 

New  Jersey , 

At  large 

Michigan 


Jiiiie20,18n  • 
June  20, 1877 
Sept.  11, 1877 
8eptll,18n: 
8epL12,ie77' 
Jaiial9,187i 
Nov.  «,1871 
Jane  21, 1876 
Sept  11, 1875 
Sept.  12, 1876 
Jane  21, 1877 
Jane  21, 1877 
Jane  21, 1877 
Sept  12. 1877 
Jane  23, 1876 
Sept  23. 1876 
Sept  12. 1876 
Jnnel9;l8n 
8eptl2,18n 
Jane  22, 1877 
Jane  21, 1877 
Jane  21, 1877 
Jane  21, 1877 
Sept  12;  1877 
Jane  22, 1876 
Jane  21. 1877  = 
Septl2,18n 
Sept  10, 1877 
Sept  12. 1877 
Sept  11, 1876 
Sept  11, 1876 
Jane  21. 1877 
Jane  28^  1876 


17 

i: 
II 

17 
X7 
16 

IT' 
14 

II, 

i:' 
i: 
i: 
i: 

i: 

14 

IT 

i: 
u 
II 

II 

17 
II 
U 
II 

17 
13 

17 
14 

i: 

IS 

:i 

i: 


FIB8T  CLASS. 
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EN. 

Continued. 


DnleTofmfidlia— 

-o 

Soa^MrrlMla 

|1 

1 

1 
1 

1^ 

J3 

O    ' 

I 
§ 

4 

5 

pniic1ic«-«bi]>i. 

^ 

1 

-a 
1 

1 

1 

50 

0 

75 

a 

78 

3 

30 

25 

13 

46 

Tl 

« 

70 

73 

71 

»   68 

74 

in 

2fi 

75 

7* 

78 

71 

83 

i8 

03 

74 

lie 

13 

78 

m 

43 

27 

15 

15 

71 

56 

166 

12 

38 

«e 

m 

71 

85 

74 

65 

70 

30 

12 

71 

AS 

70 

83 

53 

5) 

78 

73 

101 

13 

70 

il 

5S 

02 

77 

71 

34 

1 

217 

IS 

83 

74 

fi3 

40 

70 

98 

16 

72 

125 

12 

86 

BI 

13 

10 

58 

n 

42  1 

25 

00 

12 

31 

m 

71 

87 

73 

m 

32 

&R 

im 

Q 

73 

so 

29 

14 

20 

ao 

n 

40 

175 

38 

£0 

sa 

53 

37 

49 

80 

m 

461 

112 

4 

13 

50 

s 

4 

8 

U 

5 

1 

13 

157 

13 

*8 

21 

10 

B 

7 

4 

4 

25 

Ui 

13 

*5 

04 

n 

4S 

38 

33 

72 

68 

101 

12 

44 

se 

S2 

M 

«1 

84 

70 

34 

im 

13 

8L 

68 

74 

77 

85 

80 

86 

3 

2id 

12 

60 

a 

2 

1 

1 

1 

9 

23 

78 

12 

n 

Bl 

06 

13 

32 

7 

54 

63 

66 

12 

11 

IS 

35 

30 

30 

34 

30 

32 

128 

12 

83 

m 

33 

23 

a 

0 

83 

24 

171 

12 

13 

32 

50 

Si 

41 

37 

46 

20 

103 

12 

47 

10 

28 

7 

3 

a 

10 

2 

57 

12 

*8 

15 

M 

45 

4!^ 

u 

8 

33 

47 

13 

38 

55 

74 

Bl 

7fl 

50 

74 

S7 

100 

0 

74 

35 

32 

52 

38 

44 

56 

tn 

73 

12 

38 

£3 

47 

30 

52 

37 

24 

IB 

165 

12 

41 

4 

25 

0 

0 

10 

17 

22 

40 

12 

10 

K» 

37 

18 

38 

21 

35 

37 

148 

13 

n 

74 

S3 

57 

87 

50 

60 

48 

127 

12 

m 

13 

41 

45 

m 

12 

40 

58 

151 

12 

33 

J 

6 

4 

3 

3 

8 

25 

58 

12 

*2 

&7 

58 

73 

73 

75 

75 

58 

168 

12 

73 

20 


RELATIVE  STAKDING. 


CI 

Stmid 


Anderson,  Edwin  Alexander 

Arnold,  John  Thompson 

Bell,  Ererett  Nelson 

Bennett,  Louis  Slocnm 

Blandin,  John  Joseph 

Conway,  John  Joseph 

Doyle,  James  Gregory 

Dndley,  Charles  Jaekson 

Dnncan,  William  Sutler 

Eames,  Harold  Hayden 

Field,  Wiley  Boy  Mason 

Fletcher,  William  Bartlett 

Fowler,  Hammond 

Orambs,  William  Jacob 

Gwyn,  Lawrence  Sangston 

Horst,  Henry  August 

Howard,  William  Lanriston 

Hubbard,  Nathaniel  Mead 

Jayne,  Joseph  Lee 

Johnston,  Marbury 

Kenkel,  Herman  Henry 

Kent,  George  Edward 

Key,  Albert  Lenoir , 

King,  William  Nephew,  jr 

Lodeman,  Frank  Felix  Emile 

Martin,  Clarence , 

McGiffen,  Philo  Norton 

McNutt,  Finley  Alexander 

MoWhorter,  Jacob  Gray 

Hixon,  Lewii 

Paine,  Walter  Taylor , 

Patterson,  Samuel  AchmutyWainwright 

Poyor,  John  Martin 

Prince,  Thomes  Clayton , 

Savage,  Ledru  BoUin , 

Semplo,  Lorenzo 

Stable,  Frederick  Henry 

Sutphen,  Edson  Webster 

Whittelsey.  WUliam  BaUey 

Wood,  Sptncer  Shepard 


North  Carolina , 

Wyoming  Territory. 

Tennessee 

New  Jersey 

AUbama 

New  York 

Pennsylranift 

Georgia 

New  York 

Maine 

Virginia 

Vermont 

Virginia 

Pennsylvania 

Mississippi 

Alabama 

Connecticut 

At  large 

Mississippi 

Georgia 

Minnesota 

New  York 

Tennessee 

Georgia 

Michigan 

Louisiana 

Pennaylyania 

Indiana.. , 

Greorgla 

Virginia 

Ohio 

Atlarge 

At  largo 

Ohio 

Illinois 

Alabama 

California 

NebraAka 

New  York 

New  York 


Jilse21,lK78 
8ept.27.18n 
Aag.211gn 
8eptll,18n 
June  21. 1078 

Sept  11,  is:? 

June  21. 1077 
Sept.  U,  18177 
Not.  1,1678 
June  21, 1878 
June  21, 1878 
Sept.  11, 1877 
Sept.  21, 1878 
Sept.ll,U77 
Jane  21, 1878 
June  21, 1878 
Sept.  11, 1877 
'Sept.  11.1877 
June  21, 1878 
Sept.2a.l8» 
Jane  21, 1878 
June  21. 1877 
Jane  21. 1877 
JaBe21,187S 
Jane  21, 1878 
Jane  21, 1878 
Sept.  11, 1877 
Sept.  11. 1877 
Sept.  12, 1877 
June  21, 1878 
Sept.  11, 1877 
June  21, 1878 
June  21, 1877 
June  21, 1878 
Sept.  23.  im 
Sept.  U.  1877 
Sept.  11, 1177 
June  21,  Iffff 
Jnne21,l?7f 
JuneSl.leTV 


n 

IT 
IT 
U 
U 

IT 

n 
i: 
» 
u 

\i 

15 
If 
B 
If 

i: 
i: 
i: 

15 

n 

If 

If 
n 
u 
If 
If 
If 
If 

t; 
14 
If 

U 

IT 
jt 

:f 

15 

IT. 
II 


SECOND  CLASS. 


n 


Order  of  merit  In— 

Sea-senrioe  in 

pnotioe^ips. 

j 

1 

i    1 

-a  ' 
S     ; 
-a 
<     i 

1 

> 

1 

6   1 

1 
1 

S 

o 

•s 

1 
1 

m 

1 

1 

1 

^ 

1 

s 

i 

Sic 

•c 

H 

OB 

1 

1 

28 

18  i 

12 

111 

11 

17 

22 

144 

20 

3 

2  I 

1 

2 

23 

29 

8 

225 

4 

8 

45 

32  1 

38 

44 

15 

47 

25 

185 

39 

7 

13 

15 

3 

2 

4 

20 

154 

♦ 

29 

20 

20 

12  . 

5 

10 

18 

227 

14 

30 

28 

37 

40' 

7 

14 

30 

154 

26 

22 

14 

18 

8 ; 

17 

87 

16 

176 

If 

27 

31 

13 

""l 

39 

81 

42 

201 

81 

33 

26 

23 

18 

45 

1 

34 

253 

25 

20 

38 

20 

25 

32 

21 

7 

250 

28 

0 

3 

10 

16 

9 

8 

39 

156 

6 

12 

11 

7 

7 

3 

20 

11 

78 

7 

48 

35 

41 

36 

29 

23 

29 

221 

88 

10 

16 

25 

20 

28 

31 

4 

235 

21 

47 

11 

40 

28 

37 

23 

48 

158 

4 

82 

12 

21 

26 

4 

13 

2 

19 

104 

9 

10 

24 

14 

34 

19 

8 

10 

138 

U 

34 

25 

28 

32 

25 

27 

28 

250 

80 

24 

17 

6 

14 

25 

40 

15 

258 

85 

5 

4 

9 

6 

15 

15 

26 

174 

6 

4 

23 

5 

13 

87 

86 

8 

158 

12 

32 

38 

16 

37 

40 

40 

0 

214 

86 

21 

10 

30 

19 

11 

25 

41 

240 

28 

15 

30 

22 

27 

10 

7 

16 

248 

83 

15 

46 

33 

42 

38 

43 

18 

88 

286 

84 

10 

22 

36 

28 

84 

11 

44 

124 

84 

40 

40 

44 

31 

34 

84 

47 

174 

86 

16 

86 

88 

85 
204 

8 

9 

19 

22 

18 

29 

17 

1 

1 

1 

1 

1 

9 

14 

171 

•1 

18 

6 

82 

25 

81 

« 

82 

102 

18 

36 

87 

80 

82 

36 

42 

37 

280 

87 

16 

29 

33 

24 

5 

16 

45 

262 

27 

25 

27 

7 

10 

21 

19 

11 

76 

19 

23 

15 

16 

20 

20 

26 

40 

96 

23 

19 

7 

29 

14 

13 

4 

21 

190 

10 

31 

35 

35 

30 

25 

12 

28 

287 

29 

5 

8 

3 

16 

7 

28 

I 

107 

5 

14 

18 

10 

9 

22 

89 

18 

96 

18 

2 

6 

4 

5 

4 

18 

2 

47 

8 

22 


KELAnVE  8TAKDINO. 


13 
36 

* 
18 

t 
22 

5 
14 
43 
21 
37 
33 
10 
39 
12 
17 

6 
30 
•1 

: 

9 
23 
•3 
15 

7 
45 
24 
20 
35 
16 
29 

31 
46 
42 

n 

32 
33 

: 

41 

t 

44 

25 
•2 


Agee,  Alfred  Felham 

Alexander,  Robert  Colder 

Athby,  Stephen 

Balthis,  Harry  Hamilton 

Barkley,  Bichard  Warren 

Barnard,  John  Hall 

Bowman,  William  Ezekiel 

Brady,  Cyms  Townaend 

Carpenter,  James  Franklin 

Chapin,  Frederick  Lincoln 

Colvin,  Frank  Beginald 

Cooper,  James  Jackson  Gignilliat. 

Dalrymple,  Elton  Wesley , 

DoTal6,  Arthur 

Frazier,  Bobert  Thomas 

George,HarTy 

Gignilliat,  Thomas  Heywood 

Gray,  Willie  Theodore 

Greene,  Bamael  Dana,  jr  •..-.• . 

Hayden,  Thomas  Warren 

Hepp,  Charles  Frederick 

Jackson,  John  Alexander 

Jaokfon,  John  Brinokerhoff  •  •• 

Keith,  Albion  Sherman 

Kiefer,  Edmond  Emerson 

Ledbetter,  William  Hamilton 

Legar^,  Alexander  Bro\«  n 

Lennon,  Michael  Edward 

Lerch,  Bobert  Leo 

Megrath,  William  Alonzo 

Mitchell,  Sidney  Zollicoffer 

Morris,  Walter  Ellis 

O'Leary,  Timothy  Stephen 

Parker,  Foxhall  Alexander 

Pettit,  Harry  Corbin 

Philbln,  Patrick  Henry 

Phythian,  Charles  Taylor 

Beynolds,  Charles  Roberts 

Bicketts,  William  WaUace 

Schrader,  George  Morrison  von  . . . 

Smith,  Thomas  Buchanan 

Smythe,  James  Wilson 

Solomon,  Edwanl  Everett 

Stont,  George  Clymer 

Btreet,  George  Waahington . .. 


t  Eeinstaied  \n  accor^axtce  wV^  va  acX  ^t  ^ct^^sc^ta. 


Alabama J 

Kentncky S 

Kentocky J 

Illinois J 

Missouri J 

New  York S 

Michigan S 

Kansas : 

Ttii^tano. i 

Illinois 

New  York 

Florida 

Iowa 

New  York 

Tenneasee 

Michigan 

Georgia 

North  Carolina 

Bhode  Island 

Massachosetta 

Missouri 

Florida 

New  Jersey 

Massachuaetta 

Pennsylvania 

Texas 

South  Carolina 

Wisconsin 

Ohio 

Georgia 

Alabama 

Pennsylvania 

Massachuaetta 

Iowa 

Indiana 

Maryland 

Kentncky 

Arizona  Territory 

Virginia 

Missouri 

Alabama 

New  York . 

Georgia : 

Pennsylvania i 

Wiaconain J 

tTumed  back  frani  i 


THIHD  CLASS. 
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BHIFMEN. 

lembers. 


»  mt  iat«  oi  ad- 

Order  of  merit  in^ 

3««r»erTi«e  ta 

mlHifln. 

pTttctice-Hhtpct 

*4 

1 

^ 
i 

1 

1 

1 

1 

1 

d 

u 

1 

i      - 

i 

B 

e 

o 

El 

1 

i 
1 

10 

10 

la 

9 

M 

33 

40 

130 

2 

13 

13 

10 

21 

40 

S3 

29 

S4 

4 

70 

2 

12 

30 

Iff 

3 

t 

17 

a 

la 

21 

12 

35 

ao 

90 

3 

12 

18 

Iff 

3 

f 

IT 

s 

27 

35 

11 

2 

191 

3 

12 

23 

Iff 

7 

5 

4 

4 

15 

n 

3 

13 

S 

17 

2S 

IT 

0 

Q 

19 

275 

3 

12 

14 

15 

Si 

4S 

35 

40 

84 

ti^ 

a 

13 

Iff 

Ifl  ! 

21 

33 

32 

IB 

8 

oo; 

3 

12 

21 

IT  ' 

53 

as 

le 

20 

45 

m 

3 

12 

87 

10 

37 

30 

14 

40 

43 

178 

2 

12 

^ 

IS 

3« 

12 

25 

22 

30 

100 

2 

12 

1» 

17 

ID 

52 

37 

47 

T 

34 

184 

2  , 

12 

8» 

10 

10 

IS 

7 

10 

34 

100 

2 

12 

1^ 

10 

21 

IS 

0 

24 

n 

145 

2 

12' 

IT 

15 

0 

0 

21 

28 

1 

120 

2 

12 

0 

IS 

17 

27 

33 

21 

20 

121 

2 

12 

30 

14 

1 

2 

1 

1 

20 

70 

2 

12 

*1 

10 

4. 

IT 

» 

23 

10 

11  ' 

3 

4S 

'"     2 

12 

0 

IT 

Iff 

2S 

11 

20 

57 

156 

2 

13 

£3 

IT 

4 

4 

2 

2 

11 

4S 

2 

12 

*^ 

10 

21 

14 

23 

22 

7  1 

78 

3 

13 

IS 

10 

33 

7 

24 

17 

31 

120 

a 

12 

T 

17 

55 

46 

41  ' 

29 

52 

120 

2 

IS 

4& 

10 

42 

Id 

m 

24 

12 

144 

2 

13 

24 

10 

m 

2a 

7 

40 

31 

105 

2 

12 

20 

10 

30 

SS 

27 

9 

33 

30 

2 

13 

35 

17 

la 

B 

31 

37 

2B 

321 

2 

12 

Iff 

10 

27 

24 

m 

i 

37 

ISI 

2 

12 

2ff 

Iff 

* 

Iff 

21 

35 

33 

1< 

15 

91 

2 

12 

81 

IT 

17 

47 

40 

53 

m 

Ifll 

S 

13 

40 

15 

45 

43 

40 

$& 

29 

131 

3 

12 

43 

IT 

W 

11 

30 

18 

19 

193 

1 

12 

11 

Iff 

$ 

IS 

41 

35 

43 

33 

14 

72 

2 

12 

83 

IT 

M 

S@ 

43 

14 

40 

73 

2 

12 

'  83 

1« 

t 

IT 

43 

43 

83 

87 

55 

2M 

2 

13 

41 

Iff 

t 

iff 

£3 

30 

B7 

54 

61 

232 

3 

13 

44 

IT 

37 

m 

IV 

m 

i 

83 

2  1         13 

35 

Iff 

9 

1 

a 

11 

25 

70 

3 

'         12 

*1 

$Rein8tat«d. 
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BELATIYE  STANDING. 


Tkirdti 


Name. 


Stete. 


an 


Sweeting,  Charlei  Edward NewTork. 

Temple,  Edwin  George ]  WiBOonsin. 

Indiana — 

Illinois 

Oregon  .... 

Ohio 

Tenneuee. 
Virginia... 


Thnnton,  Bei^amin  Eaton 

Tonej,  Tremlet  Vivian 

WeekB,  Edwin  Babbitt 

Wilson,  William  Joeeph 

Withenpoon,  Thomas  Alfred . 
Woods,  Bobert  Harris 


Sept 
SepL 
Jmr 

Srpt 
grp*. 
June 
&Tt 


THIRD  CLASS. 


25 


IWHIPMBX. 

mlbers — Continued. 


fi»»tdnt«£»f  ftd- 

Oi4erofin«iitliir- 

S«*-»«rTlcd  io 

ttlHlon. 

pi«i^tke-alLlp«. 

1 

4 

1 

t 

1 
1 

1 

1 

A      1 

1 

1 

I 

5 

1 

1 
1 

S' 

1 

If 

11 

» 

3 

5 

15 

B 

1B& 

3 

13 

•4 

If 

s 

4<I 

43 

U 

43 

4B 

m. 

12 

^ 

li 

5 

30 

10 

27 

& 

4 

4« 

1         12 

U 

17 

S 

U 

as 

17 

^ 

25 

110 

12 

£8 

U 

8 

IQ 

15 

39 

11 

40 

SSft 

12 

n 

1? 

n 

m 

S8 

4i 

44 

U 

54 

2 

13 

40 

If' 

s 

t 

£Q 

20 

41 

23. 

7» 

2 

13 

2fi 

3f 

io 

10 

I^ 

13 

2 

17 

S4 

2  ' 

12 

# 

26 


BELATIVE  STANDING. 


CABET-MIDSHIPMEN. 

Fourth  ohua — 51  members. 


Name. 


State. 


Date  of  ad- 
misaion. 


Age  at  date 
of  admia- 


I 
I 


8ea-i 
inpr 
•hiiN 


Atwood,  John  Cowan 

Barker,  William  Alfred 

Beecher,  Albert  Morrison 

Blake,  Henry  Davis 

Bush,  William  Wirt,  jr 

Carter,  Vanlx 

Cassidj,  Edward  Boohfort 

Cook,  William  Ellsworth 

Curtis,  Frederic  Ellsworth 

Davis,  James  Sherlock 

>Friedlander,  Harry 

Ganong,  William  Gilbert 

Gilmer,  William  Wirt 

Harrell,  John  Randolph 

BCayes,  Charles  Harold 

Hazeltine,  Charles  Walter 

Hoggatt,  Wilford  Bacon 

Jastremski,  Leon  Henry 

Jones,  Hilary  Pollard,  jr *. 

Johnston,  William 

LamisoD,  Jason  Gordon 

Leary,  Thomas  Horton 

Lovenskiold,  Arlington  Leo 

McCook,  John  Anson 

McCord,  Harrj'  nerrick 

McCreary,  Wirt 

McDonald,  John  Daniel 

Mclntire,  Alonzo  Evans 

McKean,  Josiah  Slutts 

McNnlta,  Herbeii: , 

Macpherson,  Victor 

Maxcy,  John  Wharton , 

Mitchell,  Charles  Ryan , 

Moseley,  Nathaniel  Stockwell 

O'Malley,  William  Ambrose 

Plunkett,  Charles  PeshaU 

Raichle,  Frank  Godfrey 

Sargent,  Frederic  Homer 

Seymour,  Isaac  Knight 

Shoemaker,  William  Rawle 

Sloan,  Albert  Brown 

Smith,  Sidney  Fuller 

Sparling,  Frederick  Herbert 

Stevens,  Baymond  Kodgers  Watmough 
Bliss 


Missouri 

Colorado 

Iowa 

North  Carolina 

New  York... 

Pennsylvania 

New  York 

Ohio..l 

Massachusetts 

Ohio 

Califomia 

Wisconsin 

Virginia 

Louisiana 

Pennsylvania ...... 

Missouri 

Indiana 

Louisiana 

Virginia 

Mississippi 

Ohio 

North  Carolina 

Texas 

Now  York 

New  York 

Pennsylvania 

Nevada 

Massachusetts 

Ohio 

Illinois 

Kentucky 

Texas  

Georgia 

California 

Pennsylvania 

Dist.  of  Columbia.. 

New  York 

Illinois 

Maine 

New  Mexico 

Missouri 

Massachusetts 

Washington  Ter... 


June  11, 1880 
Sept  22, 1880 
June  11, 1880 
Sept  20, 1880 
Sept  22, 1880 
Sept  22, 1880 
Sept  12, 1879 
Sept  80, 1880 
Sept  22, 1880 
June  11, 1880 
Sept  22, 1880 
Mar.  29, 1880 
June  11, 1880 
Sept  22, 1880 
Sept  22, 1880 
June  11, 1880 
June  11, 1880 
Sept  22, 1879 
Sept  22, 1880 
Juno  11, 1880 
June  11, 1880  : 
Sept.  22, 1880 
Sept  29, 1880  j 
Sept.  30, 1880  j 
June  11, 1880  | 
June  11, 1879  : 
Oct.     6, 1880  I 
Sept.  22, 1879  ' 
Sept  22, 1879  , 
June  11, 1880  \ 
Sept  22, 1880  i 
June  11, 1880  I 
Sept  22, 1879 
Mar.  22, 1880 
Sept  22, 1880 
Sept.  30, 1879 
June  11, 1880 
;  June  11, 1880 
'  Sept  22, 1880 
June  11, 1880 
i  Sept  22, 1880 
Sept  22, 1880 
Dec.  29, 1879 


Kentucky |  Nov.  18, 1879 


17 

16 

17 

18 

15 

17 

17 

18 

17 

17 

17 

18 

17 

16 

16 

17 

14 

14 

16  ' 

17 

16  I 
16 

17  1 
17 
15 

17  i 

16 

15 

15 

17 

15 

16 

17 

18 

17  I 

16  I 

17  ; 

t 

17 
17  ' 
17  ' 
16 
18 

18 


0 
6 

4 
0 
8 
1 

11 
0 
8 
9 
11 
0 
0 
7 
8 
2 

9 
11  , 

10 
10  ' 
5 
11 
10 


1 

11 
0 
3 


11 
6 
6 
4 

8 
11 


1 
0 

1 
0 

• 

0 
0 
0 

u 

I 

0 

1 
1 

0 
0 

1 
1 

0 

1 
1 


FOUBTH  CLASS. 
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CADET-MIDSHIPMEN. 

Fourth  cl<u9—61  iiMmder«— Contmned. 


NAma. 


Stftte. 


D*to  of  ad- 


Age  »t  dAle 
of  a.dmlv' 
tlon. 


^ 
3 


TccmH,  Boa^AU  Fnqiia.... 

Tenable,  OhirleA ........... 

W*ll6»,  Rogftr,  jt  ...*>....., 

Wm^miA,  Cl&re]i€«  Stewait, 
WMIftmi,  WilliiUaHiiiiib... 

WiitWrniftHiEdgsr, 

Wood,  John  WMtiAer.....H 


<l«oigift. ,,. 

Gomnectiomt  .>. 

Ohio 

Conaectfoat  ,.. 

Ohio .„-, 

KcitUi  CwoUiift 


Sept  ££,1180 
Sept22»15a0 


0 

0 

0 
0 

0 


28 


RELATIVE  STANDma. 


CAJan- 
GraduaUng  datt  if 


Name. 


State. 


8tahl»  Albert  WiUUm.^ 

Dnrftnd,  William  Frederick 

Hasson,  William  Frederick  Converse 

Miner,  LeoDwight 

Sample,  Winfield  Scott 

Woods,  Arthur  Tannatt 

Wood,  Joseph  Learned 

Manning,  Charles  Edward 

Hall,  Harry 

Allderdice,  William  Hillary 

Yonng,  Albert  Osbom 

Smith,  Albert  Edward 

King,  Charles  Alfred 

Kinkaid,  Thomas  Wright 

Weaver,  William  Dixon 

"Worthington,  John  Leeds 

Smith,  William  Strother 


New  York.... 
Connecticut... 

Ohio 

Ohio 

Pennsylvania . 
Massachnsetts 

Virginia 

New  York 

Pennsylvania . 
Pennsylvania . 
New  York.... 

Wisconsin 

Maryland 

Ohio 

Pennsylvania . 
Maryland 

Virginia  ...... 


Date  of  ad- 
mission. 


Sept  14, 
Sept.  14, 
Sept.  14, 
Sept  14, 
Septl4» 
Sept  14, 
Sept  14, 
Sept  14, 
Sept  14, 
Sept  14, 
Sept  14, 
Sept  14, 
Sept  14, 
Sept  14, 
Sept  14, 
Sept  14, 
Sept  15, 


1876 

187« 

1876 

1876 

1876 

1876 

1876 

1876 

1876  I 

1876 

18761 

1876; 

1876! 

1876  { 

1876! 

1876! 

1875  1 


Age  at  date  o( 


19; 

"I 

19 

17 
18 
", 

17 ; 

I 
17 

16  I 

19' 

17; 

18' 

16! 

19 

18 

18 


OBADUATUrO  OLABB. 


29 


nOXHEBBS. 

160—17  membtrs. 


Ofdw  at  merit  In— 


I 

I 


ll 
H 


1 

1 

7 

i 

4 

i 
fi 
g 

3 
12 

10 
15 

1* 
1« 

14 
IB 
IS 


£ 

I 

:a 
g 
1 


I 


I 
I 

163 

14 
45 

111 

D4 
S5 
3S 
fll7 
55 

m 
log 
im 
i«i 

51 

lis 


pnetloiKiMiii. 


1 


Id 


25 


SS 


n 
*a 

9 
4 

5 

e 

7 

i 

10 

u 

IS 
13 
14 
15 

le 

IT 
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BELA^nVE  BTANDING. 


CAD8I* 
Finti 


Kame. 


State. 


Bate  of  ad. 


Ageatdate 
of  I 


5  ! 

I' 


Anderson,  Martin  Aagoatus  — 

Arnold,  Solon 

Bankson,  Lloyd 

Beacli,  Robert  James 

Belden,  Charles  Emery 

Bosh,  Arthnr  Bichmond 

Byrne,  James  Edwin 

Dowst,  Frank  Butland 

Gartley,  William  Henry 

Hogan,  Thomas  Joseph 

Kaemmerling,  Gostave 

Lang,  William 

Mathews,  Clarence  Herbert 

Mc  Alpine,  Kenneth 

Moritz,  Albert 

Parsons,  Isaac  Brown 

Perkins,  Lyman  Bomham 

Redgrave,  De  Witt  Clinton 

Sampson,  Bias  Clay 

Shallenberger,  Oliver  Blackburn 

Smith,  William  Stuart 

Stewart,  Robert,jr 

Webster,  William  Townsond 

White,  William  Wilmot 

Whitham,  Jay  Manuel 


Wisconsin.... 

Maryland 

Pennsylvania. 
NewYork.-.. 

Ohio 

Massachusetts 
Massachusetts 
Massachusetts 
Pennsylvania . 
(Georgia 

TndljMifl. 

New  York 

Ohio 

Virginia 

New  York.... 

Michigan ...... 

Connecticut  .. 

Maryland 

niinoU  , 

Pennsylvania . 
New  York.... 

Michigan 

New  York.... 
Pennsylvania . 
Illinois 


Sept.  13, 1877 
Sept.  U,  lg76 
Septl3,lB77 
Sept.  13, 1B77 
Sept.  14, 1876 
Sept  13, 1877 
Sept  14, 1876 
Sept.  13, 1877 
Sept.  13, 1877 
Oct  1,1874 
Sept  13, 1877 
Sept  14, 1876 
Sept  14, 1876 
Sept  13, 1877 
Sept  13. 1877 
Sept  13, 1877 
Sept  13, 1877 
Sept  13. 1877 
Sept  13, 1877 
Sept  13, 1877 
Sept  13. 1877  j 
Sept  13, 1877  | 
Sept  13, 1877 
Sept  13, 1877 
Sept  13, 1877 


19 
22 
19 
19 
18 
17 
19 
18 
18 
18 
19 
18 
19 
17 
17 
17 
18 

"i 

17 

19 

19; 

20 

17 


ii; 

2 
f 
19 
C 
4 
i 
3 
I 

it 
S 

i. 
7. 
f 


tTomedbMkfra 


FIB8T  CLiUSS. 


81 


:rs. 

^8, 


a-engineering. 

Order  of  merit  in— 

1 

Sea^ezrioe 

1 

W) 

. 

1 

1 

^ 

^ 

in  practice- 
ships. 

«; 

o 
t 

J 

1 

^ 

» 

7 

10 

36 

16 

16 

6 

129 

15 

20 

23 

22 

16 

22 

23 

9 

5 

128 

15 

21 

U 

6 

15 

8 

5 

20 

21 

83 

15 

10 

12 

21 

25 

28 

23 

18 

25 

196 

•* 

8 

19 

16 

13 

8 

4 

4 

21 

8 

51 

5 

8 

4 

10 

17 

28 

14 

15 

27 

17 

199 

g 

8 

18 

7 

11 

7 

7 

5 

17 

18 

157 

8 

5 

H 

» 

n 

9 

13 

4 

4 

lU 

8 

8 

18 

24 

24 

24 

12 

14 

20 

181 

15 

22 

2 

19 

5 

21 

11 

21 

10 

167 

6 

11 

11 

5 

I 

6 

2 

11 

9 

89 

15 

2 

« 

13 

15 

ii 

13 

3 

10 

2 

174 

15 

■t 
6 

25 

23 

22 

17 

28 

21 

12 

124 

6 

8 

28 

1      8 

8 

18 

20 

17 

14 

26 

185 

15 

14 

'     22 

17 

17 

14 

18 

24 

16 

167 

8 

16 

20 

4 

13 

9 

9 

1 

15 

81 

15 

7 

10 

13 

10 

18 

19 

26 

23 

104 

15 

17 

1 

2 

1 

5 

7 

4 

11 

140 

15 

3 

17 

12 

11 

8 

21 

19 

24 

75 

15 

13 

24 

20 

6 

16 

20 

2 

7 

68 

0 

15 

2 

0 

8 

9 

14 

12 

14 

117 

8 

9 

20 

15 

20 

12 

7 

18 

17 

120 

15 

12 

* 

1 

4 

1 

1 

25 

28 

59 

15 

1 

iting  cIms. 
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RELATIVE  STANDING. 


c 
Seoimii 


Name. 


State. 


Ageatdi 


Date  of  ad. 
mieaion. 


Addicka,  Walter  Bobarta 

Chambers,  William  Henry 

Clarke,  Arthur  Henry 

Coley,  Frederick  Edward 

Conant,  Frank  Henry 

Oreighton,  William  Henry  Paul . 

Day,  Willis  Bxinner 

Eckel,  Herman 

Ferguson,  George  Bobert 

Fitts,  James  Henry 

Oatowood,  Bobert  Woodland 

Gladstone,  Daniel  Demarest 

Gsantner,  Otto  Charles 

Hawthorne,  Harry  Leroy 

Higgins,  Bobert  Barnard 

Howland,  Charles  Henry 

Leonard,  John  Calvin 

Leopold,  Harry  Girard 

Miller,  Peter 

McAllister,  Andrew 

Pendleton,  Joseph  Henry 

Bommell,  Charles  Edward 

Shock,  Thomas  Alexander  Wharton  . 

Simpson,  Henry  Lakin 

Taylor,  Edward  Kenyon 

TheisB,  Emil 

Willis,  Clarence  Calhoun 

Winchell,  Ward  Philo 

Toochi,  Sadanori 


Pennsylvania . . . 
Pennsylvania... 
Bhode  Island . . . 

New  York 

Massachusetts  . 

Ohio 

Ohio 

Ohio 

Connecticut  — 

Virginia 

Virginia 

New  Jersey  .... 
New  Jersey  . . . . 

Kentucky 

Maryland 

Bhode  Island . . . 

Ohio 

Ohio 

Kansas 

New  York 

Pennsylvania... 
Pennsylvania . . , 

Maryland 

Pennsylvania . . . 
Massachusetts.. 

Wisconsin 

Mississippi 

Ohio 

Japan  


Oct.  1. 
Oct.  1. 
Oct.  1, 
Oct.  1. 
Oct  1, 
Oct  1, 
Sept  13, 
Sept  14, 
Oct  1. 
Oct  1, 
Oct  1, 
Sept  13, 
Oct  1, 
Oct  1, 
Oct  1, 
Oct.  1, 
Oct  1, 
Oct.  1, 
Oct.  1, 
Sept  13, 
Oct.  1, 
Oct  1, 
Oct  1, 
Oct.  1, 
Oct  1, 
Oct  1. 
Oct  1, 
Oct.  1, 
Sept  21, 


1878 

1878 

1878 

1878- 

1878* 

1878 

1877 

1876: 

18781 

1878 ! 

1878! 

1877 

1878 

1878  j 

1878' 

1878' 

1878 

1878 

1878 

1877 

1878 

1878 

1878 

1878' 

1878 

1878  [ 

1878; 

1878 
1878 


17 
19 
18 
16 
1» 
1» 
1» 
SO 
19 
17 
16 
1« 
19 
19 
20 
17 
19 
19 
IS 
19 
18 
16 
18 
17 

i: 

19 
19 
19 

:Tni«4l' 


SECOND  CLASS. 
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2IIKEBRS. 

Uiemhers, 


Ord«r  of  mvrit  In— 

B6ft«B4irTlcfe    In 

1 

1 

prMtice-»blim, 

1 

1 

r 

1 

• 

m 

i 

I 

J 

1 

33 

33 

n 

13 

i            33 

15 

34 

343 

21 

7 

8 

4 

S 

S 

3 

9 

gl 

7 

1 

U 

13 

20 

11 

• 

7 

150 

10 

IB 

3« 

38 

1ft 

24 

35 

30 

342 

n 

13 

It 

11 

0 

7 

11 

a 

108 

9 

3 

5 

0 

n 

t» 

3 

4 

75 

•3 

11 

13 

U 

i             10 

__ 

14 

17 

IS 

'       91 

15 

IS 

4 

e 

3 

1 

4 

13 

14 

37 

*t 

0 

4 

S 

0 

0 

7 

3 

191 

0 

3 

1 

3 

18 

3 

a 

3 

m 

*3 

30 

10 

1» 

20 

21 

IB 

^ 

233 

20 

15 

13 

14 

3 

11 

30 

5 

303 

18 

10 

IS 

9 

13 

15 

9 

22 

lao 

11 

IS 

18 

10 

8 

10 

19 

IS 

1301 

17 

18 

25 

2% 

30 

20 

14 

13 

153 

9 

19 

n 

9 

18 

27 

10 

IS 

19 

UO 

10 

38 

18 

23 

IS 

13 

23 

25 

m 

33 

S 

3 

7 

14 

3 

a 

0 

m 


5 

5 

♦ 

14  1 

14 

18 

35 

e 

H 

1* 

317 

15 

8 

7 

5 

7 

li 

7 

111 

07 

8 

*T 

33 

37 

3S 

30 

34 

30 

77 

35 

23 

20 
23 

158 
90 

18 

13 

^0 

23 

23 

23 

n 

34 

1 

3 

1 

4 

1 

1 

1 

m 

n 

U 

i 

30 

Z4  I 

10 

10 

13 

313 

14 

» 

20 

IS 

2  1 

It 

21 

10 

172 

5 

lA 

38 

37 

30 

13 

27 

27 

13 

5 

38 

'"'"*" 

lilntclAss. 
3N  AE 
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RELATIVE   STANDING. 
Third  cfa*t— 24  members. 


Aldricb,  Willianj  Sloepor ,  -. 

JUmiitead,  BamnelWiliou  ---■ 
Borne  A,  Chntlfia  Edwiti  ........... 

BazteTiWilliam  Joiepli ...  ^ ... , 

CdJawell,  WillLnin  Beggn  . .. .. 

DatT^h.  Willifl.111  Fraiiels, , 

DiiTwlJ,  Mariusjr —  I 

Dj-Bon,  CJiarleji  Wilaon,  — .  - I 

Zaton,  Cbarlei  Phillip  b ' 

EUengpr,  Juliiij^  ..........  ^. ,-..,. . 

EUioott,  John  Moriii  ......  ^ ..  - 

Fiel^H  Harry  Aslibj^  ........„,.,.. 

Gitlift,  Hurry  Alexander.  .,„ . ..,,.' 
Glftscock,  EiifitaCB  StrmighD  ,,*..., 
Groa^,  Charlies  Jac«b  .,,,.,* — „, 

Habtead,  AltuKandL'^r  Be^ntuAn . 

Hertjprt,  William  Cromwell ' 

LawTuact',  WilUani  Hunter 

Littkhal(,ft.  (Jflorf^e  Wasbln^eii  . . 
Palnif  r,  Jiiine^H  Ed  wnrtl    ,,,,...... 

ByBH,  Philii»  J«fl*pli  ._,-.-.»..... 

WcbsUT,  Charles  Fmnliliii  .,,.,,- 
Woodruff,  Charlei  Edward  ^ .  ^ 
Zinuell,  George  Tre-tiei  ick, , , , 


.J. 
Ta.,. 

Ohio. 
Bel.. 
ILL. 
Md.. 

P»im. 
Wift. 
Md>. 


Oct 
Oct. 
Oct. 
OcL 
Oct, 
Oct 
Oct 
Oct 
Oct 
Oot. 


Md..  Oct, 


Va... 


I>c;t. 
Oct. 


Ma..  0«t 
MiK.Uct. 
Fenti-!  Oct 
Peuo.  Oct 
Peiin.  Oet 
Penn.  0«'t, 
X,C  0<'t. 
X.T  Ort 
rpnn.;  Oct 
PiMiri.'  Oct 
Peim.  Oft. 


IplBTB 

i,iwa 

1,187& 

l,lg1S 
1,1870 
LISTO 
1,1879 

1,  lere , 

1,  iBTfl 
1,1870 
1, 187B 
1,  ISTft  I 
3,mB 
1,  IgTO  ' 
1,187» 
].lff7B 
l.]ff:B 
1. ia7D 
1, 1670 
1,1S7B 
1,  IflTO 


17     11 


30  11 

u  n 

IB  n 

17  8 

IS  11 

17  11 


10  in 
a  4 

n  I  IB 

21  IS 

22  '  24 
14  6 

11  ,  14 

17  23 

n  12 

13  15  I 
20  11 
17  21 

14  20 
1  3 

10  8 


30  1« 
4  S 
2       B 

I       B 
13  I  IT 


34  ^  20 

19  '  Ifi 

13  17 

3  4 

P  I* 


m 

41 

m 
ics 

0 


B 

1 

«l 

2S 

u\m 

10 

13  '    U 

7 

1 

^ 

14 

S 

]« 

5 

I 

SI    xl 

IS 

14 

1*1 

17 

10 

m 

1 

IB     21 

m 

17      1      71  t 

U 

ft 

m 

21     W     113  I   I 
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CADET-ENGINEERS. 

Fourth  cktSH — ^26  members. 


Namo. 


rt  Cliriatopher 

wPorter 

In^^on  Lee 

1  Owens 

HI 

a 

Marion 

Almeron 

isHinman 

insey 

lur  Lewifl , 

>r01iphant 

i\V 

rreOtia , 

atcr  Mahlon 

3ric  James 

y  Kent 

►ert  Clifton 

iuiiter 

MiTy  Eari 

nas  Patnam 

lioniton  KaAsell 

artou 

Lawrence  Alexander 

rt  Lincoln 

[amea  Houston 


SUMMARY. 
November  1,  1880. 

CADKT-MIDBIIIPMKX. 

77  members. 

40  members. 

53  members. 

61  members. 

221 

(  AI>ETEXr.IXEER8. 

25  members. 

29  members. 

25  members. 

26  members. 

\ft^ 

TffiR 


DEATHS,  RESIGNATIONS,  AND  DISMISS 

November  16,  1879  to  November  1,  1880. 


DIED. 

^  Cadet-AfidBliipman  John  M.  Moore Boo&ville,  Ind.,  Novembc 

Cadet-Engineer  Llewellyn  F.  Whittle Kaval  Hospital,  Philadelphia^  Jal. 

DISMISSED. 

Cadot-Mldshipman  Smith  Salisbury Jau. 

RESIGNED. 

Cadet-Midshipman  William  Y.  Slack Dec. 

'Cadet-Midshipman  Sidney  H.  Dont Mar. 

Cadet-Midshipman  John  K.  Morris Mar. 

'  Cadet-Midshipman  John  R.  Miner AprL 

•  Cadet-Midshipman  Robert;  B.  Blake April 

'  Cadet-Midshipman  Samuel  E.  Belford April 

-  Cadet-Midshipman  Louis  M.  Wentworth July 

Cadet-Midshipman  Oliver  D.  Norton Sept. 

'Cadet-Midshipman  Harlen  Pefley Oct. 

DROPPED. 

Cadet-Midshipman  William  P.  Hoke July 

Cadet-Midshipman  James  A.  Lamkin July 

Cadet-Midshipman  Arlington  L.  Lovenskiold July 

Cadet-Midshipman  John  A.  McCook July 

Cadet-Midshipman  Harry  Rankin July 

WITHDRAWN. 

Japanese  Student  Yenoske  Enouye Aup. 


•M\ 


ANNUAl^   RIFLE-MATOH 

CLASS  OF  1880. 


Target  showing  score  of  W.  H.  Emerson. 

TERMS  OF  THE  MATCH. 

\j  that  adopted  by  the  National  Rifle  I  Position,  that  of  a  skirmisher  lying  down 
elation  of  1875.  ;  Number  of  shots,  7. 

ce,  400  yards.  Possible  score,  35. 

^avy,  Hotchkiss  magazine.  ' 


3 
5 

Name. 

1' 

% 

3. 

4. 

- 

6. 

7. 

Emerson 

5 

4 

^ 

S 

5 

4 

5 

aa 

temadou 

4 

4 

B 

5 

5 

5 

5 

3a 

>re8el 

4 
5 

4 

5 

6 

4 
4 

5  ' 
4 

4 
4 

5 
5 

31 

"atters 

30 

yall 

4 

* 

r> 

5 

4 

4 

4 

30 

Total 

1        1        1 

157 

* 

\        \ 

«  score  of  class 21.5 


?r4 


SUMMER  CRUISE,  1880. 
OFFICERS  AND  CADET-MIDSHIPMEN 

ATTACHED  TO  THK 

UNITED  STATES  PRACTICE-SHIP  CONSTELLATION. 


Commander  E.  M.  SHEPARD,  Commanding. 

Lieutenant  J.  C.  SOLEY,  Executive  Officer. 

Lieutenant  C.  BELKNAP,  Navigator. 

Lieutenant  C.  A.  STONE,  Watch  Officer, 

Lieutenant  R.  P.  RODQERS,  Instructor  in  Xavigation 

Lieutenant  G.  W.  TYLER,  Watch  Officer. 

Master  C.  P.  REES,  Watch  Officer. 

Master  C.  H.  LYMAN,  Watch  Officer. 

Master  C.  R.  MILES,  Watch  Offi,oer. 

Passed  Assistant  Surgeon  C.  U.  GRAVATT. 

Passed  Assistant  Surgeon  C.  T.  HIBBETT. 

Paymaster  A.  BURTIS. 

Chaplain  J.  8.  WALLACE. 

CADET-MIDSHIPMEN. 


Andrews,  H.  B. 
Ballentine,  H.  L. 
Bamett,  G. 
Blow,  G.  P. 
Bonfils,  T.  L. 
Bryan,  S. 
Buck,  G.  M. 
Bunts,  F.  E. 
Capebart,  E.  E. 
Carroll,  ?]. 
Clark,  G. 
Cockle,  R.  R. 
Coben,  H.  R. 
Colwell,  J.  II. 
Craven, M. 
Craig,  B.  H. 
Crenshaw,  J.  D. 
Dashiell,  R.  B. 
Donnelly,  M.  J. 
38 


First  class  (7(5). 


Doyen,  C.  A. 
Dresser,  J.  W. 
Eldredge,  H. 
Emmett,  W.  Le  R. 
Euouye,  Y. 
Floumoy,  W.  F. 
Ford,  \V.  G. 
Forsbew,  R.  P. 
George,  C.  P. 
Gresham,  W.  A. 
Haines,  II.  C. 
Hains,  R.  P. 
Harmon,  E.  M. 
Harrison,  E.  H. 
Hasson,  A.  R. 
Hoogewerf,  J.  A. 
Ilunicke,  F.  H. 
Kamiauy,  L. 
Kase,  S.  M. 


Kimball,  J.  A. 
Lauchheimer,  C. 
Linnard,  J.  H. 
McCrea,  A.  S. 
McJunkin,  I. 
McKeo,  L.  P. 
Mahoney,  J.  E. 
Matthews,  T.  H. 
Moses,  F.J. 
Oliphant,  A.  C. 
Orlopp,  M.  A. 
Parker,  F. 
Parsons,  A.  C. 
Perkins,  C.  M. 
Perry,  G.  E. 
Pierce,  B.  G. 
Printup,  D.  L. 
Rees,  J.  L. 
Rider,  F.  C. 


Robinson,  W.  M. 
II.  Rodgers,  G.  G. 
Russell,  W.  W. 
Schock,  J.  L. 
Serata,  T. 
Smies,  F.  W. 
Stayton,  W.  H. 
Stewart,  C.  W. 
Sutton,  F.  E. 
Uriu,  S. 
Vance,  Z.  B. 
Weeks,  J.  W. 
Weller,  0.  E. 
White,  ILK. 
Wilkes,  G. 
Williamson,  S.  H. 
Wilson,  IL  B. 
Woodward,  J.  J- 
Wright,  S.  H. 


SUMMER   CRUISE,    1880. 
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Third  clots  (48). 

> 

Frazier,  R.T. 

Lennon,  W.  E. 

Smith,  T.  B. 

r,  K.  C. 

George,  H. 

Leroh,  R.  E. 

Solomon,  £.  £. 

I.  H. 

Gignilliat,  T.  H. 

McKean,  J.  6. 

Stout,  G.  C. 

J.  H. 

Gray,  W.  T. 

Megrath,  W.  A. 

Sweeting,  C.  W. 

W.  E. 

Greene,  S.  D.,  jr. 

Mitchell,  S.  Z. 

Street,  G.  W. 

T. 

Hepp,  C.  F. 

O'Leary,  T.  S. 

Temple,  E.  G. 

•,  J.  F. 

Jackson,  J.  A. 

Parker,  F.  A. 

Thurston,  B.  E. 

\L. 

Jackson,  J.  B. 

Petit,  H.  C. 

Toney,  T.  V. 

.R. 

Keith,  A.  G. 

Philbin,  P.  H. 

Weeks,  E.  B. 

.  J.  G. 

Keifer,  E.  E. 

Plunket,  C.  P. 

Wilson,  W.  J. 

e,  E.  W. 

Ledbetter,  \V.  H. 

Reynolds,  C.  R. 

Wither8poon,T.  A. 

Legare,  A.  B. 

Ricketts,  W.  W. 

Woods,  R.H. 

Listellation  sailed  from  Annapolis  June  18,  and  arrived  at  the  navy-yard, 
:,  June  25 ;  from  thence  she  proceeded  on  her  practice-cruise,  touching  at 
Newport,  Nahant,  and  New  London.  She  sailed  from  New  London  August  20, 
?d  off  the  Naval  Academy  August  28. 


UNITED  STATES  PEAOTICB-SHIP  DALE. 


ant-Commander  E.  WHITE,  Comnuinding. 

lant  E.  De  F.  HE  ALT),  Executive  Officer. 

lant  J.  V.  B.  BLEECKER. 

lant  A.  B.  SPEYERS. 

iter  L.  A.  FRAILEY. 

Assistant  Surgeon  G.  P.  LUMSDEN. 

CADET-MIDSHIPMEN. 


Second  class  (42). 

,  E.  A. 

Fowler,  H. 

King,  W.  N. 

Patterson,  S.  A.  W. 

T. 

Grambs,  W.  J. 

Lodeman,  F.  F.  F. 

Poyer,  J.  M. 

L.  S. 

Gwyn,  L.  8. 

McGiffin,  P.  N. 

Prince,  T.  C. 

J.J. 

Horst,  U.  A. 

McWhorter,  J.  G. 

Savage,  L.  R. 

J.J. 

Howard,  W.  L. 

Martin,  C. 

Semple,  L. 

G. 

Hubbard,  N.  M. 

Morgan,  D. 

Smythe,  J.  W. 

;.  J. 

Jayno,  J.  L. 

Morris,  W.  E. 

Stable,  F.  H. 

,V.  B. 

Johnson,  M, 

Nixon,  L.      . 

Sutphen,  E.  W. 

.H. 

Kenkel,  H.  H. 

Norton,  0.  D. 

Whittelsey,  W.  B. 

R.  M. 

Kent,  G.  E. 

Paine,  W.  T. 

Wood,  8.  S. 

W.  B. 

Key,  A.  L. 

Fourth  class  (21). 

J.  C. 

Hoggatt,  W. 

Mclntire,  A.  E. 

Sargent,  T.  H. 

A.  N. 

Jastremski,  L.  H. 

McNulta,  H. 

Shoemaker,  W.  R. 

G. 

Johnson,  W, 

Maxcy,  J.  W. 

Sparling,  T.  H. 

W,Q. 

Lamison,  J.  G. 

Moseley,  N.  8.    . 

Stevens,  R.  R. 

V.  W. 

McCord,  H.  H. 

Raichle,  F.  G. 

Yf\\VvwEi»,^.^. 

,  C.  W. 
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Third  clou  (1). 
Phythian,  C.  T. 

The  Dale  sailed  from  Annapolis  June  19,  and  oraised  in  Chesapeake  Bay  at  fai 
Hampton  Roads,  and  in  the  York,  Patoxent,  and  Potomac  Riveray  retarninx  t« 
Naval  Academy  Angnst  6. 


UNITED  STATES  PRAOTICESTEAMEB  DESPATCH. 


Lientenant-Commander  F.  A.  COOK,  Cammamdimg, 
Lieutenant  W.  H.  PARKER,  Executire  Ofieer. 
Lieutenant  R.  RUSH,  Navigator. 
Surgeon  M.  L.  RUTH. 
.  Assistant  Paymaster  H.  R.  SMITH. 
Passed  Assistant  Engineer  J.  C.  KAFER. 
Assistant  Engineer,  A.  M.  MATTICE. 
Cadet-Engineer  A.  W.  STAHL. 
Cadet-Engineer  A.  T.  WOODS. 
Cadet-Engineer  A.  E.  SMITH. 


Anderson,  M.  A. 
Arnold,  S. 
Bankson,  L. 
Beach,  R.  J. 
Belden,  C.  E. 
Bush,  A.  R. 


CADET-ENGINEERS. 

Firti  Class  (23). 


Byrne,  J.  E. 
Dowst,  F.  B. 
Gartley,  W.  H. 
Kaemmerling,  0. 
McAlpine,  K. 
Moritz,  A. 


Parsons,  I.  B. 
Perkins,  L.  B. 
Redgrave,  D.  W.  C. 
Sam]>son,  B.  C. 
Shallenberger,  O.  B. 
Smith,  W.  S. 


Stewart,  S.,  jr. 
Webster,  W.  T. 
White,  W.  W. 
Wliillttiii,  J.  H 
Whittle,  L.F. 


Addicks,  W.  R. 
Chambers,  W.  H. 
Clarke,  A.  H. 
Coley,  F.  E. 
Conant,  F.  H. 


CADET-ENGINEERS. 

Second  Class  (*^). 


Ferguson,  G.  R. 
Fitts,  J.  H. 
Gatewood,  R.  W. 
Gladstone,  D.  D. 
Gsantner,  O.  C. 


Creighton,  W.  H.  P.  Hawthorne,  H.  L. 
Day,  W.  B.  Higgins,  R.  B. 


Howland,  C.  H. 
Leonard,  J.  C. 
Leopold,  H.  G. 
McAllister,  A. 
Miller,  P. 
Pendleton,  J.  H. 


Rommel,  C.  t. 
Shock,  T.  A  V 
Tayk>r,  E.  K 
Theies,  E. 
Willia,  C.  E. 

winchf  11,  vr.r. 
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UNITED  STATES  PRAOTICE-STBAMER  STANDISH. 


Lieateuant-Commandor  C.  J.  TRAIN,  Commanding. 
Lieutenant  F.  M.  WISE,  Executive  Officer. 
Passed-AssiBtant  Engineer  G.  H.  KEARNY. 
Assistant  Engineer  A.  V.  ZANE. 
Cadet-Engineer  W.  S.  SAMPLE. 
Cadet-Engineer  C.  E.  MANNING. 


CADET-ENGINEERS. 


ich,  W.  8. 
istead,  8.  W. 
les,  C.  E. 
ter,  W.  J. 
iwell,  W.  B. 
rah,  W.  F. 
all,  M.,  jr. , 


Third  Class  (25). 


Dyson,  C.  W. 
Eaton,  C.  P. 
Ellinger,  J. 
EUicott,  J.  M. 
Fields,  H.  A. 
Gillis,  H.  A. 


Glasscock,  E.  H. 
Gross,  C.  J. 
Halstead,  A.  S. 
Herbert,  C. 
Lawrance,  W.  H. 
Littlehales,  G.  W. 


Palmer,  J.  E. 
Qainby)  J.  H. 
Ryan,  P.  J. 
Webster,  C.  F. 
Woodruff,  C.  E. 
Zinnell,  G.  F. 


CADET-ENGINEER. 

Fourth  Class  (1). 

Pattison,  T.  P. 

tie  practice-steamer  Despatch,  accompanied  by  the  Standish  for  a  portion  of  the 
Be,  steamed  from  the  Naval  Academy  June  17,  and  touched  at  Washington,  D.  C, 
folk,  Va.,  New  Castle,  Del.,  Edgemoor,  Del.,  Chester,  Pa.,  Philadelphia,  Pa.,  New 
c,  West  Point,  N.  Y.,  Cold  Spring,  N.  Y.,  Newburg,  N.  Y.,  Newport,  R.  I.,  Bristol, 
.,  Rocky  Point,  R.  I.,  Boston,  Mass.,  visiting  the  different  navy-yards,  work  and 
hine  shops,  iron  foundries,  etc.,  at  the  above-named  places;  and  returning,  an 
'ed  off  the  Naval  Academy  August  29. 


TA13LE    OF  COEFFICIENTS. 


Cadet-Midshipmen . 


Cadet-Engine 


Department. 


Subject. 


!| 


Seamanship. 


Ordnance 
nery. 


and    Gun- 


1111 
11 

1| 


III 


I 


I J 


s    «« 

I  .  s 


16 


ICathematics. 


Steam-Enginecring. 


Astronomy,    Naviga- 
tion, and  Sorveying. 


Physics  and  Chemia-J 
try.  i 


Mechanics    and    Ap 
plied  Mathematics.  ) 


English  Studies,  His-, 
tory,  and  Law. 

Modem  Languages. 
Drawing. 


14«i 


76. 


I 


Seamanship 2      3'    10, 

NavalTactics ....i      2; 

Ship-bnUding I. ...L. ..!....'      4| 

Ordnance  Instructions  and  In-  ' 
fantry  Tactics.  1 5^ 

Ordnance  and  Armor ■    14' 

Algebra  and  Geometry 8 ' •--•' 

Trigonometry • '      8 \ 

Analytical  Geometry.^. 7 

Descriptive  Geometry 3, 104 

Mechanical  Drawing I : I 

Fabrication  of  Machinery , 

Designing  Machinery '.. 

Marine  Engines 13     52 

General  Astronomy 6 

Theoretical  Navigation 8 

Practical  Navigation 

Surveying  and  Compass  Devia- 
tions   ^ J  92 

Physics  and  Chemistry 4       5 

Light  and  Heat 5 

Electricity 6     80 

Physical  Measurements 

Mechanics  and  Calculus 14 

Applied  Mechanics 

Naval  Architecture  and  Method 
of  Least  S<iuares 

Elective  Course  in  Naval  Archi- 
tecture        12      56 

English  and  History 5 

History  and  Rhetoric 6 

English  and  History 5 

Public  Law 3\     76 

French 2       5       5       3      60 

Drawing 2       2^ 16 

Maximum  for  each  year,  exclusive  of  electives 76;  152|  228  304   760 

Deduction  for  each  demerit 004 .  007 .  013 .  030 


j}';  I 


76    152 
.  004 .  007 . 


3M 

oy 
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MERIT-ROLLS  FOR  1879-80. 


Merit-rollHj  tnade  out  annually  for  each  class,  show  the  proficiency  of  the  cadets  in  each  brands 
of  study.  The  numbers  given  in  the  preceding  table,  showing  the  relative  weight  of  the  different 
hranchesy  are  used  as  coefficients;-  the  final  mark  in  each -branch  (on  a  scale  of  A)  being  muUi- 
pUed  by  the  number  assigned  to  that  branch.  The  sum  of  the  products,  after  making  deduc^ 
Honsfor  conduct,  is  the  final  mark  of  the  cadet  for  the  year. 

In  the  case  of  cadets  who  take  an  elective  course  in  any  brancJt,  the  final  mark  in  that  branch 
i8  determined  by  adding  to  the  final  mark  received  in  the  required  course  one-fifth  of  the 
amount  by  which  the  final  mark  in  the  elective  course  exceeds  2.50. 

in  the  graduating  merit-roll,  the  final  mark  for  the  course  is  determined  by  the  sum  of  the 
four  yearly  marks. 

"Ckulels  who  attain  8b  per  cent,  of  the  multiple  in  any  year  shall  be  distinguished  by  a  star 
affUed  to  their  names  on  the  merit-rolls.^^ — (Regulations  U.  S.  Naval  Academy,  $  150  J 

Cktdets  whose  names  are  marked  thus  (\)  were  found  deficient,  but  were  allowed  to  continue 
in  their  classes  on  condition  of  passing  at  a  re-examination. 

Those  marked  thus  (t)  were  found  deficient,  arid  turned  back,  to  recommence  the  studies  of 
their  respective  classes. 

Those  marked  thus  (^)  were  found  deficient,  and  recommended  to  be  dropped. 

(a)  denotes  absence  from  examination. 


«a 
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S 

•a 


Name. 


•1 
2 
3 

.4 

5 
6 

7 

S 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

t 

* 

t 

t 

t 

t 

t 


Maxima . 


L.  Nixon 

S.  S.Wood 

J.T.Araold 

L.S.Beimett 

E.  W.  Satphen 

W.R.M.  Field 

W.B.  Fletcher 

H.  Johnston 

H.A.Hor8t 

L.  Semple 

"W.  L.  Howard 

ILH.Kenkel 

W.  B.  WTiittelsey , 

J.  J.  Blandin 

W.N.KinifJr 

J.G.Doyle 

J.  G.  McWhorter 

W.T.  Paine 

T.C.  Prince 


12 


10. 


7. 

9. 

E.A.Anderson 8. 

AV.J.Grambs I  9. 

L.  IJ.  Sava::e 8. 

A.L.  Key 8. 

C.Martin 8. 

W.B.Duncan 

J.  J.  Conway 

J.M.Poyer 

II.  H.  Eames 

F.ILStahle 

N.  M.llabbard I  8. 

C.J.Dudley '  9. 

L.S.Gwyn 8. 

n.Fowler 8. 

F.  F.  E.  I^odeman j  8. 

J.  L.  Jayne !  9. 

G.E.Kent ;  8. 

"W.  E.  Morris j  9. 

J.  W.  Smytho 8. 

S.  A.  "NV.  Patterson 8. 

P.X.McCJimn 9. 

E.X.Boll .1  8. 

W.P.Hoke 9. 

J.  A.  Lamkiu 7. 

O.D.Norton 7. 

( ; .  M.  von  Schrader 6. 

.*=N.  Ashby G. 

T.W.naydeu 

F.  A.Mc"Nxitt 


:\^ 


•c 

H 


3-i 


^5 


38 


V2 


3L60 

29.76 

28.^64 

25.28 

25.52 

25.12 

24.88 

25.52 

24.88 

23.60 

24.96 

26.32 

24.64 

22. 16 

24.56  : 

23.44 

25.  20  I 

24.  00  I 

22.88  ' 

no   32   I 

23.  GO  i 
23.28  ' 
23.52 

24.  96 
21. 12 
22.00 
24. 16  1 
22.72  ' 
21.  52 
21.04 
22.64 
18.32  ' 
18.16 

;  18.40 

i  23.  04  I 

21.44 

20.80  ' 

!  20.40  I 

:  20.64  ' 

20.00 

18.  9G  ' 

19.12 

20.  IG 

20.  00 

19.28 

20.  00 

•ZO.  16  I 


28.63 
23.17 
26.04 
21.70 
22.33 
24.92 
21.77 
23.31 
19.88 
22.47 
19.25 
19.39 
20.37 
2a  16 
18.34 
21.56 
22.19 
22.75 
18.97 
20.37 
21.14 
21.21 
21.84 
19.46 
19.11 
18.69 
18.  C2 
17.50 
17.85 
19.18 
18.13 
21.7.* 
17.85 
17.92 
20.86 
17.50 
15.89 
17.15 
17.71 
17.29 
17.99 
17.  02 
16.24 
16.73 
15.0.-) 
10.31 
14.84 


16 


11.55 
10.80 
11.55 
9.30 
10.83 
9.69 
10.17 
10.02 
8.58 
8.28 
9.45 
10. 4t 
9.69 
9.09 
9.06 
9.18 
9.15 
8.22  I 
10. 17  ' 
9.54  I 
8.88  1 
9.27  , 
8.25 
7.74 
9.00 
7.71  ' 
8.19  \ 
9.09  I 
7.77  i 
8.40 
9.51 
7.50 
7.44 
7.41 
10.32 
9.27 
8.97 
8.52 
8.  25 
7.26 
7.  .')9 
7.38 
G.96 
K.  10 
7.  .-»G 
6.99 
6.87 


'i 


34 


14.68 

12.40 

13.84 

12.88 

1L72 

11.72 

12.12 

12.16 

12.60 

11.76 

10.36 

11.80 

12.04 

11.84 

10.68  ' 

12.08 

11.04 

10.88  ' 

11.96  , 

12.  92  i 

11.08  ' 

1L08 

11.12 

10.64  ' 

11.16 

10.  00 

10.92 

10.88 

10.60 

10.40 

10.00 

10.64  i 

10.28 

10.  08  I 

11.  76  ' 
10.20 
10.96 
10.00 
10.40 
10.44 

9.20 
8.84  . 
10.36 
10.04 
0.44 
7.56 
7.20 


2L60 

19.56 

17.68 

2L24 

19.32 

ia84 

19.68 

18.24 

ia66 

ia66 

17.88 

16.08 

17.64  i 

19.  38  I 

ia78  ; 

18.12  ' 
17.94  I 


I 


SO 


16.68 
17.70 
18.72 
17.10 
17.82 
18.72 
17.52 
15. 42 
19.32 
19.38 
16.32 
17.16 
17.16 
16.02 
16.08 
16.92 
15.54 
17.16 
15.84 
16.26 
15.78 
16.14 
16.20 
18.24 
16.92 
16.20 
15.24 
15.72 
15.54 
14.40 


ie.05 

15.35 
ia25 
16.85 
13.30 
10.40 
13.80 
14.85 
17.60 
16.85 
17.05 
12.85 
12.50 
15.75 
16.50 
12.75 
13.25 
ia75 
14.05 
14.20 
13.20 
13.40 
13.  45 
15.55 
18.65 
14.90 
14.25 
13.70 
15.50 
13.35 
13.  20 
13.50 
13.50 
14.10 
12.20 
12.20 
11.85 
11.65 
11.90 
1.3. 10 
11.00 
13.70 
11.80 
12.55 
11.90 
13.20 
13.05 


8 

7.42 
7.80 
7.60 
&90 
7.82 
5.70 
7.48 
&60 
&06 
6.88 
7.50 
7.78 
7.46 
7.08 
7.10 
7.10 
5.76 
5.96 
7.48 
6.86 
7.72 
5.68 
5.66 

5.  24 
5.*^ 
6.12 
5.22 
7.62 
6.46 
6.80 
5.54 
5.00 
6.38 
5.88 
7.18 
7.64 

7.60 
5.78 
5.10 

6.  C2 
.'i.34 
6.  58 
5.82 
6.68 
5.20 
6.10 
&80 


I 

I 

.1-a 

10.3: 
I  1.5; 
;  Lot 
;  0.7.- 
i.w 
.  0.5: 

i  1.x 

;  o-K 

;  hcTi 

o.€r. 

1.K 

L2: 
!  1.4^ 

0.71 
0. .-.: 
1.01 
i.w 
0.6; 
1.6^ 

0.^7 

1.7: 

LOf 
l.K 
1.7: 

i.a 

1.7; 
1.4; 
1.1 
L5; 
1.6. 

i.r 

1..'- 

1.:- 

0.7 
L6 
l.Z 
1.2; 
1.6. 
Q.\< 
1.4 
1.0 
l-.'i' 
L9: 
a5J 
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Xime. 


I  flftmael  D.  ereena.jr-- 
I  GAorge  W,  Street  ■--<- - 

John  B,  JackaoQ ....... 

ChArldi  E.  Sweetimg  *'■ 

Wimmji  B.  Bownuiii 

TtiomuH,  Qlgnimnt..-.. 

Edmiuid  £.  Xiefer , 

B«bert  H.  Wood«. „...,.. 

Ctuu-kji  F.  Hepp,, .,,,.,,, 

P*trtck  H.  PhnUln, ,  *„  » , 
Bobcrt  T.  Fraz  lee  -  -  - .  -  - , 

Alfred  P,  Ageo.. -,. 

Ojma  T.  Bnuly ,_,. 

Albion  S,Keitli..... 

Willljmi  A.  Megmtli 

HuTjGeqrjte  ,,„.,,...,.- 
HATry  If.  Boltliia .-.,.,,. 
Elt*o  W.  riali-jTuple . , . , , 

Iflckicl  £.  Lennou  < 

FrBdifripk  L.  Ckaplii.  — .. 
John  E.  Bam&ril  «,^..>... 
John  A,  Jatkjiot}  ,,,*,,. .^ 
Aicxandt^^r  Bp  Legiit^, . .  * . 
George  C.  Staut, .-.....,. 
TltoTDOiii  A*  Witherspoan. 
Bdwin  B.  We4?lt»  ......... 

Trefttlflt  V.  Tomsy 

gia»firZ.itik'h«-U... 

Willi*  T.Gniy..-,- 

Tfajiotliy  n.  O  Lcarj  .,_*., 
Cbdrk'fl  R,  Itiiyiiwldii 

jAmm  J*  G.  Co*>pfr  . , 

*Wmiiim  W.  Rkkotts  .„. 

Holiert  L.  Ltrch  ...,-, 

Kobert  C  Aiexaader,  *. . . . 
IVsnk  R  Cfjlviii ......... 

BdirinG.TtJBiplr,,. , 

Aithnr  Donk^.  ,...„.,*. 

WUUiniJ.  Wilaou. 

TbomaaB.  Smitli........ 

Harry  C.  Pettit  .....„,  ,- 

JftSie*  F.  Carpfiiiter... .. . 

Edwtfd  E*  Solomon.,-..* 
TViHliini  IL  La<lb*Uer.... 

Joctoh  £1.  MeKean ..,.,.. 
F^xbaB  A.  Parker...,-f. 


8 


7.34 

e.ee 

0,38 

&u 

6.50 
tk«2 

142 
5.83 
flu  00 
S.32 
fl.2fi 
&00 

ft  10 
e.Ofl 
0,36 

fi,78 

aoe 

dtlO 
5.42 
5.01 

fi.00 
0.22 
6.30 
fi.&4 
0.12 
0.00 
S.52 
5.50 
5,  70 

5.m 

a  23 
5.08 
5.30 
9^14 
5.54 
5.40 

5:  as 

5.5( 

s.oe 

4.7i 
5.50 
5^83 


■5 


m 


30.50 
3LeO 
2ai7fi 
80i24 

27.78 
27.38 

24. 4e 
23.52 
25. 52 
25.44 
24.24 
20^08 
24.18 
24.40 
20.64 
24.00 
23.03 
25.38 
2.1.44 
21.08 
SSL  32 
22. 24 
23.  i4 
21.70 
22.40 
24.24 
21.  00 
23.04 
22-32 
21.88 
22.88 
22.08 
23.70 
20.80 
20<80 
20.80 
20.40 
20.68 

m&o 

20.32 
20.22 
10,08 
21.20 
20.10 
21.44 
90.00 


V 


30 


17.  &5 
17.30 

17.50 
10.85 
17.10 
15.05 
f4»5 
15.70 
10.10 
14  35 
15.20 
10.45 
15.00 
10.00 
15,00 
14.20 
10.25 
15.00 
14.70 
10.45 
15.00 
13.05 
15,  OS 
13.  SO 
15.35 
14.40 
13,75 
15.50 
14.35 
14.00 
14.15 
13,35 
15.etl 
13.40 
14.35 
14.30 
15.45 
15.00 
12.05 
12,00 
H,00 
13,70 

mo5 

13.85 
13.15 
12.25 


0.00 

0,10 

Olio 


S.7G 
0.08 

as* 

6.18 
0150 
ftOO 
0.20 
&5« 
&40 
5.06 
5.38 
5.00 
5.48 
5.08 
5.00 
0.00 
a  18 
0.04 
5.00 
5.48 
5.39  I  0.48 
0. 18  '  5. 08 
5.38  '  0.44 
0.38  '  5.82 
0. 02  !  0. 52 
0.70 


0.02 
0.40 
fLM 
7.10 
0,70 
7.50 
8.22 
6.08 
7.43 
7.30 
7.03 
&8S 
EL  09 
8,83 
7.14 
8.-38 
0.40 
0.52 
0.22 
0.23 
7.16 
7.44 


0.  sa  .  ea  0$ 

0. 30  I  88. 34 
0, 10     87. 23 


0.T4 
0.30 
0.4# 
0.53 
0.M 
0.10 
0.18 
0.81 
QL42 
0.54 
1.10 
0.31 
0.48 
0.53 
0.3S 
0.78 
0.49 
0.24 
0.76 


5. 82  I  0. 03 
0. 80  '  0. 5S 


'  7.00 


0.10 

5. 02  I  0. 74 

5. 28  ,  5. 08 

5. 10  5. 08 

0. 20  I  5. 00 

5. 50  I  7. 30 

5. 84  I  5l  40 

5.2a  5.38 


0.33 
0,30 
t.Ol 
0.44 
0.72 
0.48 
0.30 


0^09 
04.58 
OSLO© 
58101 
50L4O 
50. 4S 
5913T 
50.11 
58.  «7 
58.01 

581  oa 

58^25 

5a^ 
58.  oa 

57.44 
51.04 
SO.  47 
55.73 
55.07 

55.18 
55,14 
55,14 
55,08 
54.78 
54.61 

M,sa 

63.83 


134 
5,16 

5,38 
4.72 
5.00 
4.  SO 


5.88 
El  00 

5,08 
6.30 
5.88 
5,00 


5,60  I  5,30 
4.00  ,  5.40 


0. 20  I  5&  83 
0.71  I  53L47 
0. 2ft  I  S3. 4T 
0. 14  I  63. 0& 
0.28  53.gl 
0. 30     52. 24 


0,21 
0,7* 
0.23 
1.20 
0.52 
0.58 
0.03 
O.50 
1.20 


5L75 
50.45 
4a  7S 
48.08 
4a  00 
41.47 
41. 00 
48,85 
48.08 
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«•  I     if 


i 

s 

a 
'>. 

Muxinia 8 

ChftrU-flP.  Plunkett 5.e2 

Loou  II.  Jantromski 4.30 

AlunxoE.  Holntiro 5.22 

i  Harr>- Rankin ri.40 

WirtMcCreary 5.96 

E<lward R.  Caaaidy 6.26 

:  JohnA.  McCook 3.22 

Puiymunil  R  W.  R  Stcvern* 5.24 

Charlra  It  Mitchill 4.56 

Frt'dorick  H.  Sparling CIO 

ArIiiif;ton  L.  LnTcnskiolil i.rA 

Ilurleiii  IV'floy a 

LoaiN  M.  Wentw«>rth a 


m   c 
5 


3tl 

19.52  • 

20.32  ■ 

16.441 

1&48 

14.40 

14.48 

14.24 

14.00 

14.40 

13.92 

12.32 

a 

a 


d0 

I'X  Xi 
10.80 
13.2."* 
11.85 
13.20 

10.  7« 
12.40 
ll.GTi 
12.3:1 
10.00 

11.  T5 


5.98 
5u82 
4.84 
5.U0 
4.42 
.">.  IW 
4.16 
5.fl« 
3.48 

5.  IN) 

5.66 
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1 
2 
3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

t 

t 

t 

t 

t 


Name. 


Maxima. 


Jay  M.  Whitham 

Gostave  Kaemmerling . . 
Oliver  B.  Shallenberger . . 
Llewellyn  F.WliittW.. 

Charles  E.  Belden 

James  E.  Byrne 

Kenneth  McAlpine — 
De  Witt  C.  Redgrave. . 

Frank  B.  Dowst 

William  T.  Webster. . . 

Lloyd  Bankson 

Thomas  J.  Hogan 

William  W.  White .... 

William  S.  Smith 

Isaac  B.  Parsons 

Bobert  Stewart,  jr 

Lyman  B.  Perkins 

Bias  C.  Sampson 

Arthur  R.  Bush 

Robert  J.  Beach 

Martin  A.  Anderson. . . 

Solon  Arnold 

Herman  Eckel 

William  ILGartley.... 

Albert  Moritz 

Andrew  McAllister  . . . 
William  Lanj' 
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17.40 

19.74 

26.56 

16.10 

18.48 

23.76 

16.55 

20.34 

26.00 

16.35 

19.68 

24.16 

15.70 

18.06 

22.16 

15.65 

19.62 

22.96 

14.05 

18.30 

22.00 

16.15 

17.34 

23.92 

15.60 

18.18 

23.12 

16.00 

20.04 

23.12 

14.40 

18.18 

23.52 

17.75 

20.04 

21.28 

15.20 

17.34 

22.00 

14.95 

18.00 

22.72 

17.25 

19.20 

23.20 

13.05 

16.74 

20.88 

16.25 

17.28 

21.92 

14.80 

j  17.70 

22.16 

15.25 

18.78 

21.92 

15.00 

18.42 

20.80 

16.65 

1  18.90 

23.28 

13.80 

10.86 

1  19.08 

14.10 

1  15.90 

'  10.40 

14.10 

'17.82 

I  19.36 

14.65 

,  10.44 

j  19.00 

14.35 

1  19.74 

10.72 

14.35 
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a 
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12.76 
13.00 
13.96 
13.72 
12.20 
12.32 
11.84 
1L88 
11.96 
12.20 
11.80 
12.72 
11.00 
12.12 
1L28 
12.64 
11.64 
12.16 
10.52 

10.  20 
11.24 

11.  72 
10.08 
10.24 
10.56 
10.10 
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33.00 
31.20 
31.50 
32.90 
31.80 
31.00 
28.60 
29.20 
29.20 
29.20 
29.90 
26.20 
28.70 
32.40 
26.30 
28.10 
28.20 
26.90 
28.20 
25.80 
24.40 
25*00 
26.60 
25. 10 
27.20 
25. 10 


52.08 
45.22 
39.48 
38.92 
40.18 
40.04 
42.42 
38.92 
37.94 
37.24 
40.04 
38.64 
39.48 
35.28 
36.54 
35.98 
36.40 
36.26 
'i  37.10 
:  35.00 
!  36.68 


35.00 
35.14 
38.08 
35.00 
32.  20 
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13.90 
16.40 
17.05 
17.20 
14.70 
15.55 
16.45 
17.70 
17.05 
16.30 
14.75 
14.70 
16.10 
14.85 
15.80 
17.25 
14.40 
13.50 
12.05 
15.10 
15.65 
16.50 
16.55 
15.80 
14.70 
16.70 
16.55 
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13.50 
1&40 
14.90 
16.70 
15.60 
14.35 
17.00 
14.15 
1&30 
14.25 
13.70 
15.00 
14.00 
12.75 
12.50 
15.90 
14.05 
13.35 
14.00 
12.60 
16.00 
16.10 
17.65 
13.60 
14.55 
13.95 


0.77 
L16 
1.83 
2.5S 
0.66 
2.04 
2.28 
LOS 
L44 
LS2 

Loe 

2.01 
L5< 
a97 
2.40 

0.86 
2.17 
1.35 
2.50 
2.53 
1.6e 
1.66 
0.92 
2.35 
1.61 
1.62 
1.  '.3 
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Oliarlei  E-  Woodnaff  ^  -  - 
Samuel  W.  Armifttead  - 
WiiUam  J.  SaxtOE .»-. 
Johm  M>£lUo<»tt^ **-.-. 

CLaElftf  F- EAtoa - 

Chadf^a  E.  BaTnes, . ...... 

Wmiftm  K  Darrah 

CliarleB  W,  Bywn - . . 

George  F.  ZiaiioU , , . .,  .^ . 

Alexaudar  3.  Halfltoad ... 

Harry  A.  Field.,.*. 

CharloA  J,  Groaa .......... 

WmiamB-Cartwell 

Cli*rie«  P,  W«b«t©r ...... 

Philip  J.  Byftn.*.,.. 

JuHqa  Ellcnger , 

Wmijim  H.  Lft wrance . . . . 
WmiflJnC.  Herbert.,.,., 

J»ta6»  K.  Palmer,, , .. 

EuBtac«  3.  Obnacock.,.. 
Uarlofl  DiLTaU,  jr  ....... 

Ibonua  P.  FatdAoa 
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12;  10 
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REGULATIONS 

OOVBRMIXG 


ADMISSION  OF  CANDIDATES  INTO  THE  NAVAL  ACADEMY 
AS  CADET-MIDSHIPMEN. 


XOMIXATIOX. 

?he  number  of  Cadet-Midshipmen  allowed  at  the  Academy  is  one  for  every  Mem- 
id  Delegate  of  the  House  of  Representatives ;  one  for  the  District  of  Columbia ; 
en  appointed  at  large.  According  to  the  act  of  Congress  approved  June  17, 
"There  shall  not  be  at  any  time  more  in  said  Academy  appointed  at  large  than 

As  it  will  take  some  time  before  the  number  now  at  the  Academy  can.be  re- 

to  ten,  there  will  be  no  appointment  at  large  for  at  least  two  years  to  come. 
The  nomination  of  candidates  for  admission  from  the  District  of  Columbia  and 
ge  is  made  by  the  President.    The  nomination  of  a  candidate  from  any  Congres- 

district  or  Territory  is  made  on  the  recommendation  of  the  Member  or  Delegate 
U!tual  residents  of  his  district  or  Territory. 

Each  year,  as  soon  after  the  5th  of  March  as  possible,  Members  and  Delegates 
e  notified  in  writing  of  vacancies  that  may  exist  in  their  districts.  If  such  Mem- 
r  Delegates  neglect  to  recommend  candidates  by  the  1st  of  July  in  that  year,  the 
tary  of  the  Navy  is  required  by  law  to  fill  the  vacancies  existing  in  districts  act- 
represented  in  Congress.  They  will  be  filled  by  appointments  from  the  districts 
ich  the  vacancies  exist. 

The  nomination  of  candidates  is  made  annually  between  the  5th  of  March  and 
tt  of  July.  Candidates  who  are  nominated  in  time  to  enable  them  to  reach  the 
imy  on  the  11th  of  June  will  receive  permission  to  present  themselves  at  that 

0  the  Superintendent  of  the  Naval  Academy,  for  examination  as  to  their  quali- 
»ns  for  admission.    Those  who  are  nominated  prior  to  July  1,  but  not  in  time  to 

1  the  June  examination,  will  be  examined  on  the  22d  of  September  following ; 
bould  any  candidate  fail  to  report,  or  be  found  physically  or  mentally  disqnal- 
Dr  admission,  in  June,  the  Member  or  Delegate  from  whose  district  he  was  nom- 

will  be  notified  to  recommend  another  candidate,  who  shall  be  examined  on 
d  of  September  following.     When  any  of  the  dates  assigned  for  examinations 

Sunday,  the  examination  will  take  place  on  the  following  Monday. 
L  sound  body  and  healthy  constitution,  good  mental  abilities,  a  natural  aptitude 
^y  and  habits  of  application,  persistent  efibrt,  an  obedient  and  orderly  disposi- 
nd  correct  moral  principles  and  deportment,  are  so  necessary  to  success  in  pur- 
the  course  at  the  Academy,  that  persons  conscious  of  any  deficiency  in  these 
fcs  are  earnestly  recommended  not  to  subject  themselves  or  their  friends  to  the 
tcation  and  disappointment  consequent  upon  failure,  by  accepting  nominations 
tempting  to  enter  a  service  for  which  they  are  not  fitted, 
lents  from  the  Empire  of  Japan  are  received  for  instruction  under  a  resolution 

Senate  and  House  of  Representatives  of  the  llnited  States  approved  July  27, 

EXAMINATION. 

Each  candidate  for  appointment  as  Cadet-Midshipman  mwst  i^T«^ii\>\.o  VX^.^  k.^i'^i- 


60  EXAMINATION  OF  CANDIDATES. 

domic  ISoard  Hutisfactory  t«'8ti]iiouialH  of  good  inonil  character,  a 
honor  1o  bis  precise  ago,  wliioh  must  he  over  fniirteon  and  Iohh  thau 
the  time  of  the  oxamination.  N»  i-andidato  will  ho  examined  wIkk 
within  the  pn'Hcrihed  liniitH. 

VII.  CandidatoH  must  Im*  phyKically . sound,  well  fi»nnod,  nud  of  ni 
thoy  will  bo  required  to  pass  a  satisfacti»ry  (examination  before  a  ii 
posod  of  the  surgoou  of  th«  Naval  Aoadeniy  ami  two  other  niodiea 
ignatod  by  the  Secretary  of  the  Navy. 

VIII.  Any  one  of  the  following  conditions  will  be  suAiciont  t«i  cai 
a  candidate : 

Feobh*  constitution,  inherited  or  acquired; 

CJreatly  retarded  deveioiuni'nt : 

rormiinently  impaired  g«'neral  health  ; 

Decided  eaclioxiji,  diathesis, or  predisposition; 

All  chronic  diseases  or  results  of  injuries  that  would  porniunentl\ 
viz: 

Weak  or  disordered  intellect : 

Cutaneous  and  communicable  dis(•as4^s: 

I'lmatural  curvatun*  of  spine,  torticollis,  or  other  defi>nnity  ; 

rcrmanent  inetticieney  of  either  of  thi'  »?xtrrmities  or  artieiibitiou 

Ki>ilepsy  or  other  I'onvulsions  within  live  years  : 

Im]>air(*d  vision  or  chronic  diM^ase  of  tin?  organs  i»f  vision  ; 

Cireat  hardness  4>f  hearing  or  chronic  dis«'aie  <if  the  ears  : 

Chronic  uasal  catarrh,  o/.a-na,  polypi,  or  great  eidargement  of  tb*- 

Impediments  of  sj)oech  to  such  an  i'Xt«fnt  as  to  impair  irtHc-ii-ncy  i 
of  duty ; 

Chronic  diseases  of  heart  or  lungs  or  deei<led  indication^  «if  lial 
pulmonary  affections: 

Hernia  or  retention  of  testes  in  inguinal  cavity; 

Sarcocele,  hydrocele,  stricture,  fistula,  or  liji-morrhoids : 

Largo  varicos*'  veins  of  low«*r  limbs,  s<'rotum,  or  cord  : 

Clironic  uleers. 

Attention  will  also  be  [laid  to  the  stature  of  the  candidate,  and 
under  si/e  for  his  age  will  be  reeeive<l  at  the  A«'ademy.  In  the  ea-' 
physical  condition  of  the  candidate,  :iny  marked  deviation  from  tin 
lieight  will  add  materially  to  the  consideration  for  n'Ji*etioii.  l"\y 
minimum  height  for  the  eandidate. 

Tin*  board  will  exen-ise  a  pn»]»iT  discietnni  in  tbea]iplieatiiMi  of  iI: 
to  eaeh  ease,  rejeetiiig  no  eiindidate  who  is  likely  i«>  be  etheient  ill  :1 
iiiitting  no  «ine  who  is  liki'ly  to  provi-  physieally  inetlieient.  N«i  •an 
the  board  will  be  alh>wed  a  re-examination. 

IX.  The  eanilidati's  must  pass  a  satisfaetnry  examination  befoii-  :I 
in  reading,  writing,  si»elling.  arithirietie,  geogiaphy,  and  KiiLrli>Ii  ;: 

X.  All  the  ixaminalions.  exeeju  in  re:idin;r.  ^^ill  be  written.  C 
bi'low'  the  standard  will  receive  a  sieimil  andlinal  exaniinatii*ii  in  rln 
tbi-y  fail.  Deliiieney  in  any  om*  of  the  sul»jects  at  theseetnnl  exam: 
lirient  t(»  insure  rejei'tion. 

XI.  "Candidate.s  reji-cted  at  sneh  (>xaniinati<ms  shall  not  li;i^i 
another  examination  for  admission  to  the  .samechis«*unli->.«*refi«mnif 
t»f  Kxaminers."— (/.Vr.  .S7n/.,  ^  ir»l.'>.> 

r.KNKK.vi.  i  iiAitACM'i:  or  iiiK  iirKsrniN-H. 

XII.  AitiTiiMr.Tlc. — Xotiititm  tntd  nmnntition. — The  candidate  i*  r 
iu  ligures  any  wlude  number,  decimal,  or  mixed  number,  ?«!  write  i 
number,  iu\d  to  e\Yd;uu  the  Koman  an^l  Arabic  syHtoms  of  iiotaTioii 
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7$iM>miHate  numhera, — The  tables  of  money,  weights,  and  measures  in  common  use, 
dnding  English  money  ;  addition,  subtraction,  multiplication,  and  division  of  de- 
Bdnate  numbers ;  the  relation  existing  between  the  troy  and  avoirdupois  pound  ; 
nber  of  cubic  inches  in  a  gallon ;  reduction  of  diiferenoes  of  longitude  to  their 
ilTftlents  in  time,  and  rice  versa, 

f^Fmciions. — ^The  candidate  must  be  familiar  with  all  the  processes  of  common  and 
sbnal  fractions,  and  is  expected  to  be  able  to  give  clearly  the  reasons  for  such  pro- 
ves, and  to  be  familiar  with  the  contracted  methods  of  multiplication  and  division 
"en  in  the  ordinary  text-books  on  arithmetic. 

^*ropertie9  of  uumhera,— Test  of  divisibility  of  numbers  by  2,  3, 5, 8,  9, 11, 25, 125,  &c.; 
B  resolution  of  composite  numbers  into  prime  factors  ;  the  method  of  determining 
<ther  any  number  is  prime  or  composite,  and  of  finding  the  greatest  common  di vi- 
and the  least  common  multiple  of  large  as  well  as  of  small  numbers. 
^aiio  and  proportion, — Definitions  and  explanations  of  the  nature  of  ratio  and  pro- 
'tion  ;  difterent  methods  of  writing  a  proportion  ;  solution  of  problems  in  simple 
K  compound  proportion. 

Percentage,  interest,  and  discount, — Examples  usually  given  under  these  heads  in 
^  hmetic. 

Wensuration. — Th<*  mensurcment  of  rectangular  surfaces  and  volumes. 
^tolniion, — Tlie  extraction  of  square  and  cube  roots. 

Malifsis. — MiHcellaneous  problems  usually  classed  under  this  head,  similar  to  those 
"^d  in  school  arithmetics.  It  is  essential  that  the  candidate  should  Ite  thoroughly 
Rcient  in  all  branches  of  arithmetic  ;  unusual  excellence  in  this  will  Imj  allowed  to 
cit  in  his  favor  in  case  of  a  slight  deficiency  in  other  subjects, 
tiould  persons  intending  to  present  themselves  as  candidates  acquire  a  knowledge 
Jlgebra,  it  will  be  found  to  be  of  material  assistance  in  the  course  of  study  pursued 
Kie  Academy,  although  not  re()uired  for  admission. 

"Tien  practicable,  should  the  candidate  so  prefer,  algebraic  solutions  of  problems 
■"    be  substituted  for  arithmetical  solutions. 

KE  OGRAPiiY.— Candidates  will  be  questioned  on  the  grand  divisions  of  the  land  and 
^M ;  the  character  of  coast-lines  ;  the  direction  and  position  of  mountain-chains  and 
!A)caUty  of  important  peaks;  the  position  and  course  of  rivers,  their  tributaries, 
"•be  bodies  of  water  into  which  they  empty;  the  position  of  important  seas,  bays, 
M,  and  arms  of  the  sea ;  the  political  divisions  of  the  land,  their  position,  bound- 
i^  f  and  capital  cities ;  the  position  and  direction  of  great  peninsulas,  and  the  situ- 
^  of  important  and  ]>rominent  capes;  straits,  sounds,  channels,  and  the  most 
Extant  canals;  great  lakes,  and  inland  seas;  position  and  political  connection  of  im- 
at  islands  and  colonial  possessions ;  locality  of  cities  of  historical,  political,  or 

Dercial  importance  (attention  is  specially  called  to  the  rivers  and  bodies  of  water 
f^E-hich  cities  are  situated);  the  course  of  a  vessel  in  making  a  voyage  between 

Iluowu  sea-ports. 
^.AMMAR. — Candidates  will  be  examined  in  the  whole  of  English  grammar  as 
-  ^9d  in  the  common-school  text-books,  embracing  the  following  subjects:  The  di- 
iKi^s  of  letters  and  the  use  of  capitals;  the  parts  of  speech ;  the  classification  of 
"^,  and  the  distinctions  of  person,  gender,  and  number  ;  under  numher,  the  rules  for 
^^rmation  of  the  plural,  nouns  irregular  and  defective  in  number,  the  plural  of 
^  X  names;  under  comc,  the  ditlV'rent  uses  of  the  three  cases,  the  rules  for  inflection, 
■^Jianges  in  endinj^  to  denot^^  case  ;  the  difiV'rence  between  the  definite  and  indefi- 
^^rticle,  and  the  use  of  a  or  an  ;  the  classification  of  adjectives  ;  the  explanation 
'■^ii  difterent  degrees  of  comparison  ;  the  rules  for  comparing  adjective^;  irregular 
^^efective  comparison  ;  nuMieralsau<l  their  classification  ;  the  double  classification 
^^^nouns,  first,  into  substantivt's  and  adjectives;  secondly,  into  personals,  relatives, 

;j>eculiaritics  in  the  use  of  personal  pronouns,  as  the  ditterenee  between  my  and 

lietween  thou  and  yon,  and  the  various  uses  of  i(  /  compound  personal  pronouns ; 
^-C^nble  office  of  relatives,  and  the  diflferent  classes  of  objects  to  which  each  of 
^     i0  applied;  compound  relative  pronouns;   interrogative  \>To\iov\vift •,  «iiVyi<sMvsvi 
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jioijoiiii!-.  or  iiiifiiMiiiiiial  :iflji'<iivi'«.  ami  ilti-ii  i  Uio^iDi  at.tiu  :  xhr  i] 
oiijiiKatimi  ill"  ttrbi*:  thi.*  nrlatiou".  Iiitwi-i:i  traii-liivt*  aini  iiilriiii* 
iiiiiK-ipul  |»aii.*  »*t  if;riilar.  irnr;(ii]ar.  :iiiil  «li-lVrti\t;  \t-r)i*»:  fhi-  ii-*^*  , 
aiixili.'iri^-n:  ihi- ♦•>f»eiitial  p<-tiiliaritifs  in  ibr  u>e  of  vnii-.-.  iihnmL  zt:u 
\tfr^m;  t«Miv  t'lulin^s  ami  jM-r^iMial  fmliii;:'* :  iiuiK'r>uiia!  wrl*-:  Th 
fiiiiiiatidii,  auil  com  pari  son  i>i' ad  rvrht :  ronjiinctivr  advi-rba;  rliv  i:^ 
interjrciioHH,  aiul  conjunrtionM.  with  thi*  ila.vilication  o{  x\ik  laxu-r. 

Tliir  riilt-H  for  tin;  const  met  ion  and  arranireinent  of  wonl-<  and  Beiitc*u< 
"ivntax. 

Pamingj  airconlinK  to  tin*  lollowin;;  iuinU'I:  jrivin;;  in  th«?  ca**-  of  fa 
planation  of  itH  grammutical  relation  to  the  utlior  words  in  the  bt-utri 

Soun:  C'loHS,  gmder,  niinihor,  iMT»on.  vdn*'. 

Article:  D<.'tinit<*  or  indetinitu ;  qiialiliiMl  noun. 

Adjtctivt:  ClaHH,  eumi>ar(Ml  or  not  compared:  compariMin,  if  iMlniii 
of  rompariMin  ;  (inalilied  iionn. 

Vvrmnal  pronoun  :  IVrson,  jcender,  nnnibcr,  case. 

lielativt  pronoun :  Perwin,  gender,  nnmlK-r,  casf^,  antecedent. 

I nU'rrogaiira  pronoun  :  GtMuler,  nnnilxT,  cam*. 

J///Wrircj;rr>MoiiN  (or  pronominal  adjective):  Clasn;  qualiAetl  wonl. 

I'trh:  ('laMH,  form,  principal  parts,  tenH«-,  moo«l,  voice,  person,  uuml 

Ailrrrb :  ClaHH.  derivation  and  eompariHon.  if  deriveil  and  eompart'd : 

Vrt'pimtion :  Wordn  Injtween  wliieli  t\w  relation  is  nliown  liy  the  prt- 

Inttrjrrtion  :  The  kind  of  emotion  «*xprehH<*d. 

runjunrtion  :  ClaHs;  words  <ir  sentences  connected. 

Ki-:Ai>iN<i. — Candidates  will  be  examined  in  reading  aloud  KnjfliBh  | 

\ViaTiN(}  AXi»  si'ELUXCi.— Candidate's  will  he  riMjuired  to  write  a  sh 
ter,  and  an  exereiw  in  dictati«»n,  ami  to  spell  twenty-four  wnnls  in  to 

An  examination  in  English  hranches  eontaining  eight  or  more  mist 
will  not  he  cimsidenMl  satisfactory,  and  will  he  sntlicieut  of  itMdf  to 
tiont)f  the  candidate. 

ADMI.SSION. 


XIII.  Candidates  who  pass  the  physital  and  mental  examination^* 
pointments  as  Cadet-Midshipmen,  and  h4-eonie  inmates  of  the  Acadeui 
will  he  H'liuin'd  to  sign  articles  hy  whirh  he  hinds  himsidf  to  i«ervt 
States  Xavy  eight  years  (ine hiding  his  time  of  probation  at  the  X; 
unless  sooner  disidiarged.  The  pay  of  a  Cailet-Miilshipman  is  si^m  a  i 
ing  at  the  date  of  his  admission. 

XIV.  Cadets,  inmiediately  after  their  admission,  will  supply  tlierii: 
following  articles;  viz., 

One  paradt>-suit 

One  undress-suit 

One  working-suit 

One  overcoat 

One  rnhher  coat - 

One  i>:iir  ruhher  leggings 

Two  pairs  white  <lu«k  leggings.. 

One  j»air  gynniastif  slippers 

t  hiv  par:ide-eaj» 

One  uiidri'NS-eap 

•  Tw«»  pairs  high  slmes 11 

•  Kij;lif  \\iiiti'  xhirt^ , 

'  T\\o  nij^ht^hiris 1 

•  Tour  \im\ev«*\\\T\> 

Twelve  1\ well  coW'AV^ 


$:^ 
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■  Kight  pairs  socks 

on 

i».'i 

'  Four  pairs  drawers 

•J 

4J 

•six  handkerchief> 

y:j 

:to 

'  Eight  towels 

:< 

i> 

Two  pairs  drill-glo\  e.- 

1 

«G 

Two  paii-s  Lisle-threail  -:■ 

o 

'M 

"One  i»air  sus] lender- . 

t»-J 

One  ne<k-tie 

A 

iVJ 

Two  elothes-hags 

1 

71 

One  hair  niattre>> 

11 

:ii> 

Om-  >traw  niattn-^'i 

1" 

u\ 

<'n.   iiair  jiillow 

1 

7i» 

One  pair  blank,  t- 

.  *i\ 

■\  \\  v\  Wv\>\\\v  ,vU 

\  \> 

'^XN.  A\^'\*s 
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-caH^B $1  00     One  pass-book $0  27 

brush 22  ;  One  stencil  and  ink ;  1  brush 41 

rusii 73  I  One  bottle  indelible  ink 17 

23  '  One  rug 1  55 

I  comb 10  ,  One  wash-basin  and  pitcher 1  05 

)iab 31  I  One  looking-glass 95 

One  water-pail 70 

One  slop-backet 70 

One  broom 27 


09 

oap 10 

sh 09 

ion-book 32 

r-book 27  I  Total - 164  86 


es  marked  *,  not  being  required  to  conform  to  a  standard  pattern,  may  be 
the  cadet  from  home,  but  all  other  articles  must  conform  to  the  regula- 
lust,  therefore,  be  supplied  by  the  storekeeper. 

et-Midshipman  must,  on  admission,  deposit  with  the  paymaster  the  sum 
rhich  he  wiU  be  credited  on  the  books  of  that  officer,  to  be  expended,  by 
the  Superintendent,  in  the  purchase  of  text-books  and  other  authorized 
des  those  enumerated  in  the  preceding  article. 

3posit8  for  clothing  and  the  entrance-deposit  of  twenty  dollars  must  be 
)  a  candidate  can  be  received  into  the  Academy. 

SUMMARY  OF  EXPENSES. 

clothing $164  86 

books,  &c 20  00 

deposit  required 184  86 

)  of  clothing  brought  from  home  is  to  be  deducted  from  this  amount. 
et-Midshipman,  0710  month  qfter  admisdion,  will  be  credited  with  the  amount 
il  expenses  in  traveling  from  his  home  to  the  Academy. 
det-Midshipman  who  voluntarily  resigns  his  appointment  within  a  year  of 
his  admission  to  the  Academy  will  be  required  to  refrind  the  amount  paid 
reling  expenses. 

R.  W.  THOMPSON, 
Secretary  of  ike  Navy, 


E?CAMIXATIOX  OF  CANDIDATES  FOR  ADiUSSIOX 

MIDSHIPMEN,  1880. 

ARITHMETIC. 
Skptemher,  IH^O.—Time  alhiccdf  three  hour$, 

1.  What  is  the  riilo  for  <livi<liii«;  one  decimal  by  another  f  Explaii 
i>ft'  UH  stated  ill  the  rule.     Divide  .040  by  .00702089  to  foar  decimal  pla( 

2.  Add  together  1.405,  .0095,  37.15,  2*^.457,  and  1C.10S5,  and  dividi*  tl 
Divid*'  345  IUh.  9  oz.  KJ  dwts.  20  grs.  by  134. 

3.  Simplify     n  +  iotr     .JJ  J  -f- l-/;,. 

4.  Take  ^\  of  £4  IOj?.  IW.  from  £6  0«.  {)fl     What  simple  fracti«>ij  in  i 

.'».  Having  Hovoral  numbers  already  ^M•pa^at«•d  into  their  prinn-  f.i«t«v 
would  yon  select  to  form  (1)  the  greatest  eommon  divisor;  cJ)  the  Iim- 
tiple? 

0.  .Separate  eaeli  of  th«'  following  nunilM*rd  into  its  prime  faolor!*. 
le.ist  common  multiple  (not  to  be  multiplied  out):  lX>i)0,  49;il)J.  4.V 
11022011. 

7.  f liven  that  on*-  metre  ^^  39.37o;9  iurh«'s,  that  on«'  kilogramme  = 
and  that  a  gun  throws  a  shot  of  131  pounds  5.}  onneos  a  distanc*^  of  ^ 
]>reBs  the  weight  of  the  shot  in  kilogrammes  and  the  range  in  metres. 

.•^.  A  box  with  a  lid  measures  externally  10  inches  each  way,  and  tbi 
it  is  made  is  1  inch  tliiek:  what  would  be  the  weight  of  the  box  \ 
paper,  a  cubic  foot  of  pajwr  weighing  792  ounces  and  a  cubic  fitot  of  w 

9.  Kind  the  square  nK)t  of  .!*1>'  to  seveu  decimal  places. 

10.  The  length  of  the  year  is  3r)5  days  oh.  4''m.  4*^iiec.  Express  t 
decimals  to  seven  places.  What  would  have  been  the  date  to-d:iy  i  .* 
from  the  beginning  of  the  Christian  era  no  leap  years  had  been  introdi 

ENGLISH  BRANCHES. 

JrXK,  l^'H). — Tim*'  aUowfdf  three  hottm. 

4:kammau. 

1.  Decline  tor  inlleet )  ir/"»,  /,  rouutrii,  haf.  thimHiif. 

2.  (Jive  theprineipal  i»ar1s  of /i/ff,  hurst,  fitrirt,  htoir.  cntvh,  dmit^fn 
'.\.  Name  the  a«l verbs  eorrcsjMHidiiig  to  «/m/,  uhh,  cnni,  wtrthi/,     Wh.i 

tivr  verb  1  a  participle  ?  gender  ? 

4.  Con'iM't  tin'  following,  and  state  why  any  of  the  word**  an-  \\t": 
fair,  you  will  ixive  the  same  Inlj)  in  liiiri  ami  1.  WIumi  I  hail  ?.ei  ilnw 
a  man  «'nnnr  up  and  .said,  *  Why  do  you  lay  tlit  le  for  .nucIi  a  awfnl  ].«n. 

,'•.   I'ar.Ne  iln-  wonls  in  italir>: 

■  It  it  u--t  nt  o.r-;.-  fhn'  tin-  iiiliabil.tiif"*  •/.»  in>it  ,'i*ii.  ,i--».jc»...„.  f  i,^  tli-*i  »h»  i>i  ,-.  ' 
'■   ri'.tli'zr  till'  iilfi  of  Hi'arc  ity. 

04 
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SPELLING. 

Compliance. 

Financier. 

Levy. 

Siibservleut. 

Gross. 

Sponsor. 

Dissension. 

Perpetrate. 

Antiquated  < 

Unforeseen. 

Confessor. 

Equivocal. 

MalioioiiH. 

Exhaust. 

Icicle. 

AuDograpli. 

Penetrate. 

GKOGRAPHY. 

Bayonet. 

nd. 


re  ia  the  White  Soaf  Black  Seat  Red  Seat  Yellow  Seat 

re  is  Auconat  Sydney?  Bitaviaf  Salouicat  Chattanooga t 

e  the  rivers  on  which  the  following  cities  are  sitnated,  tell  which  of  them 

iiSj  and  name  the  States  in  which  they  are :  1.  Monte  Video.    2.  Liverpool. 

i.     4.  Saint  Paul.    5.  Cincinnati.  ^ 

Til>e  the  following  rivers,  telling  whore  they  rise,  in  what  direction  they 

into  what  water  they  empty :    1.  Cumberland.     2.  Godavery.     3.  Oder.     4. 

5.  Columbia, 
the  position  of  the  following  and  toll  to  what  nation  each  belongs:  1.  Canary 

2.  Cochin  China.    3.  Mauritius.    4.  Corsica.    5.  Hong-Kong. 

rk-ex4^ivii:n-ation'. 

ARITHMETIC. 
September,  1880.— Z\iim?  a/Jowcd,  three  hours. 

de  .1  by  .01,  .01001  by  .001,  99  by  .0009,  and  8886.66  by  ,00037.    What^decimal 

33251  of  32.44 1 

T  many  bars  of  gold,  each  weighing  5  oz.  13  dwts.  21  grs.,  can  be  made  from 

ighiug  68  lbs.  8  oz.  14  dwts.  1.5  grs.  t 

tiply  the  sum  of  i,  1^,  and  f  by  the  difference  of  -fg  and  A>  and  divide  the 

>y  H  of  m. 

tii)ly  together  ^f^j  tOhi  Hi.  a"d  ^^^^j  cancel  all  the  factors  you  can,  and 

result  in  its  simplest  form. 

e  the  rule  for  finding  the  greatest  common  divisor  of  two  numbers  when  the 

are  so  large  that  you  cannot  tind  their  prime  factors;  explain  the  rule,  i.  0., 

ons  for  it. 

I  the  greatest  common  divisor  of  93883  and  167027. 

uare  field  contains  3  acres  1  rood  13  poles  5^  square  yards ;  find  the  leng^ 

'  much  will  it  cost  to  carpet  a  square  room,  whose  side  is  17  feet  6  inches,  with 
feet  4  inches  wide,  at  3«.  9d.  per  yard  t 

;)osing  that  the  limited  express  runs  40  miles  an  hour  and  an  ordinary  train 
in  hour,  and  that  the  express  fare  is  1  cent  per  mile  more  than  the  ordinary 
I  how  much  an  hour  a  man's  time  is  worth  if  it  costs  him  the  same  to  travel 
I  by  the  other. 

ENGLISH  BRANCHES. 

June,  1880. — Time  allowedf  three  hours. 

Grammar. 

I. 

be  words  in  italics  in  the  following  passage :     ''I  know  you  do  not  ttibtf  troabl6| 
70  ventured^  nohcithstandingf  to  make  you  the  executor  of  my  will.     There  will 
uch  to  do,  as  there  is  no  money.    There  is  a  little  bequest,  having  reference  to 
that  you  might  like  to  execute.'' 
NAB 
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II. 

Correct  and  point  out  the  faults  in  the  following  passage :  '*  He  ain't  a  bi 
done  ity  and  there  am't  no  use  in  talking  about  those  kind  of  thin^.  No  < 
has  any  regard  for  himself  would  start  for  the  Arctic  reglona  in  February, 
wanted  to  do  this,  but  it  seemed  to  me  sort  of  foolish,  and  when  I  heard  t 
talked  to  him,  but  he  acted  like  he  was  mad." 

in. 

1.  Qive  the  principal  parts  of  shed,  slay,  Imng,  sing,  sink,  droum. 

2.  Give  the  superlative  of  shy  ;  of  lovely;  otinconvenienU  Give  the  positi^ 
worse,  last,  next. 

3.  Inflect  (or  decline)  htro,  dwarf,  leaf,  treaty. 


SPELLING. 


Artificial. 

Mitten. 

Congregate. 

Subscription. 

Liquor. 

Commodity. 


Machinery. 

Electricity. 

Literary. 

Disagreeable. 

Excellent. 

Prosecutor. 


Channel. 

Salmon. 

Whereabouts. 

Volley. 

Conscientious. 

Corroborate. 


Treble. 

Cemetery. 

Pestilence. 

Proficient. 

Artifice. 

Pioneer. 


GEOGRAPHY. 

1.  Where,  and  on  what  water,  is  Smyrna?  Newcastle?  Austin?  Asunciox 
erick? 

2.  Frdtai  what  part  of  what  country  and  into  what  water  do  the  following  ci 
ject  7  1.  Cape  Clear.  2.  Cape  St.  Roque.  3.  Cape  St.  Vincent.  4.  Cape  2 
Cape  Race. 

3.  Describe  the  following  rivers,  telling  NvTioro  they  rise,  in  what  direction  tl 
and  into  what  water  they  empty :  1.  Red  River.  2.  Orange  River.  3.  Don  I 
Tigris  River.  5.  Clyde  River. 

4.  Name  three  seaports  on  the  east  coast  and  three  on  the  west  coaitt  o 
America,  and  fix  the  position  of  each. 

5.  Fix  the  position  of  the  following,  and  state  to  what  country  or  counti 
belongs,  naming  a  town  in  each  place  :  1.  Iceland.  2.  Gniana.  3.  Jamaica.  4. 
5.  Philippine  Islands. 


REGULATIONS 

FOR  THK 


MENT  OF  CADET-ENGINEERS  IN  THE  UNITED  STATES 
NAVY. 


taauce  of  law,  appUcatious  will  be  received  by  the  Navy  Department  for 
uieiit  of  Cadet-Engineers. 

iplicat ion  in  to  be  addressed  to  the  Secretary  of  the  Navy,  and  can  be  made 
idat-e  or  by  any  person  for  him,  and  his  name  will  be  placed  on  the  regis- 
gistry  of  a  name,  however,  gives  no  assurance  of  an  appointment,  and  no 
rill  be  given  in  the  selection  to  priority  of  application, 
number  of  appointments  which  can  be  made  is  limited  by  law  to  twenty- 
ar.  The  candidate  must  not  be  less  than  sixteen  or  more  than  twenty 
;  he  will  be  recpiired  to  certify  on  honor  to  his  precise  age,  to  the  Academic 
iously  to  his  examiiiati<m,  and  no  one  will  be  examined  who  is  over  or  under 
ed  age.  His  application  mast  be  accompauied  by  satisfactory  evidejooe  of 
character  and  health,  with  information  regarding  date  of  birth  and  educa- 
itage^s  hitherto  enjoyed.  Candidates  who  receive  permission  will  present 
to  the  Suporiiitondent  of  the  Naval  Academy  on  the  15th  of  September  for 
1  as  to  their  qnalitications  for  admission. 

Durse  of  study  will  compn.se  four  years  at  the  Naval  Academy,  and  two 
ears  at  sea.  All  Cadets  who  finally  graduate  will  be  commissioned  Asaist- 
Ts  in  the  Navy  as  vac;tucie.s  occur.  The  pay  of  a  Cadet -Engineer  while  at 
rademy  is  foUO  per  annum. 

;ademiG  examination  previous  to  appointment  will  be  competitive,  and  will 
llowing  subjects,  namely  :  Arithmetic  ;  algebra,  through  equations  of  the 
;  plane  geoiut'try ;  rudimentary  natural  philosophy;  reading;  writing; 
iiglish  grammar;  English  composition;  geography;  free-hand  drawing; 
entary  knowledge  of  the  principles  governing  the  action  of  the  steam-en- 
litlates  who  possi^ss  the  greatest  skill  and  experience  in  the  practical  knowl- 
•hiniTv,  other  gualificatious  being equal^  will  have  precedence  for  admission, 
xnniination  before  the  Medical  Board  is  the  same  as  that  of  candidates  for 
t  as  Cad<"t-Mi(l.sliipinen.  See  j».  CA). 
v'ing  <lepo.sits  must  be  made  l)cfore  a  candidate  can  be  received  into  the 

:  (see  p.  {\'>) ♦164  86 

nd  drawing  instrnuM'ntM 50  00 

214  86 

ons  who  contmiplate  presenting  themselves  as  candidates  for  admission  as 
HMTH  an'  cautioned  that  the  number  of  applicants  is  large,  and  the  compe- 
[lingly  close.  It  is,  therefore,  useless  for  candidates  to  present  themselves 
prepared  on  the  subjects  of  the  examination,  and  unless  their  physical 
lis  are  within  the  prescribed  standard. 
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.     Ttme  alU 

h  THvuh^  723  Uy  .(HmUiX;  liiviile  AMmm  hy  IftlOOO; 
mon  fracticm  in  itn  low**»i  U*rms.    What  fraction  of  £'l\ 

^  of  (34  4-  Ijl)  of  13«.  Uil.  iu  mt^ke  the  mm  eciiial  to  jl^3  J 

*i.  Multiply  to^rther  If^t  ^^,  f,  9^^,  yfj»     Exprt'M^  I4t. 
4d.     A  tra«le*itmiii*»  pricei*  arc  15  per  ci-nt.  ii!>o^'c  confr  pric^ 
ftj  on  !i  liiill  of  ?v46,  what  perri-nt.  of  prolil  dtM>ti  bi^nmkrT 
VA».  9d.  for  I'JI  duyn  ut  5^  l»*r  fi*ut.  (ItOTi  fljiVH  to  th<'  .v«»ar).  ^ 

3»  Giv*Mi  (U*'  priiiH'  fitcrorntif  Hrveial  mirulHTH,  i*i:p}uiii  lioH 
(1)  tho  >3;Tt*Jitc-Ht  I'oiuiiiun  fliviwor,  (ti)  rh»»  hiwt  rnrmoon  nniltlp 
folkmhi|;  iiiiniher**  into  it*  prim**  fji<"1or«:  liK)l,  UKhiHl*,  24t*S 
Tljf  ^rcati'^t  roiDtnon  rliviMorof  two  nnnihiTR  is  13  x2l  tl»i*  1 
99  X  41^  X  1*V>t  liixl  ofie  of  th*^  mmilH^rH  in  :tiHKJl»,     Finfl  thi?  titf 

4.  At  W  e<*utfl  piT  Kqimre  yani,  what  will  Ue  th<*  co»it  < 
a  moiu,  IchgTh  "^0  f*»i*t  U4^  int'h«'8,  hrra<1th  Ifi  feet  l|  iiicS 
Find  thr  trtpmre  rm»t  of  818  to  seven  ih-oinial  pl»co«. 

5.  On  what  day  of  the  w»tsk  will  tJu;  *2Ht  of  Sept^^inli 
20801    After  how  many  exaet  centnrit***  frfun  lo-flwy  will 
fftll  on  Tui'HdAyf    Give  a  full  exphmntion  nf  tbo  mlciili 
yonr  r<fHultw  in  thiH  qiu^Htion,     Athl  togt-ther  r/jT»  lAtf  1 
coinnion  fnictinn. 

(*»  On  Iht*  i^l»t  of  8i«ptiMnber,  1680,  you  buy  five  aottsA  I 
§tich  »  miMi  that  ynii  may  receivt*  H  jwr  c<?tit.  pi*r  nnniitn  ' 
notea  un*  for  f  UK)  «'a<*h,  tli^y  wen*  lUl  givi*ii  on  ManU  *2U  l*^ 
lit  ♦j  p«'r  tent. /Kiytift/f  ffnnuallfj:  thi«  nnri?H  full  tint*  ah  folio Wi 
March  ^21,  1hh-2,  (3)  Mart-h  Sil,  188:J,  (4)  Miitrh  'li,  IH84.  (&)  J 
Bhonld  yon  pay  for  thi*  noti's  T 

ALOEDRA. 

Time  alhtrtd^  tkrtif  i 
I.   Divide 

( ox -h  i-j^y' H^  (««  ^  %>» -h  (At  -  ay)' -f  (kf -f  iiir)Miy  (n j 

8epar»l«  int*i  factors  (aB  +  bA)  (cD  H-  df)  —  (nH  -f- j 
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11  2 

If  x  =  y  4-  -  and  y==3r  4.  -,  prove  that  z=^x .     A  person  trayeling  on  a  rail- 

z  X  y 

counts  the  number  of  telcjjraph  post8  that  he  passes  during  1|  minutes;  this 

ber  is  equal  to  the  number  of  miles  he  travels  iu  half  an  hour;  find  the  distance 

reen  two  consecutive  posts. 

In  the  equation  l»2//«4- 7  jr.y  — 12x»  +  *i0.j/ -hllOx  — 600  =  0,  substitute  (y  — 2)  for 

id  (x  -f  4)  for  X  :  in  the  resulting  e<iuation  put  — -t  -^-  in  place  of  y,  and     ---  -  in 

J  of  Xy  and  reduce  th»^  result  to  its  simplest  form.  How  could  tke  final  result  be 
ned  from  the  first  equation  by  a  single  substitution  f    Prove  this. 

GEOMETRY. 

Time  allowed^  two  hours  and  a  half. 

Prove  that  the  angles  at  the  b;i8e  of  an  isosceles  triangle  are  equal,  and  that  if 
\nB,\  sides  be  ])roduce(l  the  angles  on  the  other  side  of  the  base  will  be  equal. 
'  is  an  isosceles  triangle,  B  C  the  base ;  if  the  angles  ABC  and  AC  Bhe  bisect^ 
«  lines  B  E  and  C  D,  resj)ectively  meeting  A  C  and  A  B  in  E  and  Z>,  prove  that 
::]7aight  lines  B  D,  D  E^  and  E  C  will  be  equal  to  each  other. 
Prove  that  the  angle  at  the  ceutre  of  a  circle  is  double  the  angle  at  the  circum- 
c«  on  the  same  arc.  A  B  and  C  D  are  two  chords  of  a  circle  which  intersect, 
I  produced,  in  the  point  £,  without  the  circle;  prove  that  the  diflTerence  of  the 
^  subtended  at  the  centre  of  the  circle  by  the  arcs  A  C  and  5  D  is  double  the 
»AEC, 

Inscribe  a  square  and  an  eciuilateral  triangle  in  a  circle  and  explain  the  con- 
ation, l^  A  B  be  the  side  of  the  square,  and  A  D  the  side  of  the  triangle,  prove 
•  ZA&=2Al^. 

A  straight  line  B  C  is  divided  in  fr,  and  on  B  C  and  B  (?,  on  opposite  sides  of  B  C, 
described  the  squares  A  B  C  D  and  B  E FG:  A  poini  P  is  taken  between  A  and  B, 
bat  E r  =  A  By  and  PF  is  joined.    The  parallelogram  FPDN  is  drawn:  show 

it  is  a  square  equal  to  the  sum  of  the  other  two,  and  that  the  triangles  PAD  and 
JVare  e(|ual  in  all  respects. 

Find  the  length  of  the  side  of  a  regular  octagon,  inscribed  in  a  circle  of  radius  a. 
e  that  if  circles  be  describt>d  with  the  corners  of  a  square  as  centres,  with  a 
aa  equal  to  one-half  of  the  diagonal,  the  points  where  these  circles  cut  the  sides  of 
quare  will  be  the  vertices  of  a  regular  octagon. 

NATURAL  PHILOSOPHY. 

Time  allowed,  three  hours. 

Oive  the  laws  of  gravitation. 

lall  weighs  1,470  pounds  at  the  surface  of  the  earth;  what  would  it  weigh  10,000 

above  the  surface,  the  radius  of  the  earth  being  4,000  miles  ? 
A  body  falls  357.23  feet  in  4  seconds;  what  was  its  initial  velocity,  the  measure 
©  force  of  gravity  being  3*2.16  F 

►ody  falls  from  a  certain  height,  aud  3  seconds  after  it  has  started,  another  body. 
Trom  the  height  of  787.9i  feet;  from  what  height  must  the  first  fall  if  both  are  to 
L  the  ground  at  the  same  instant? 

What  is  the  horse-power  of  an  engine  that  can  raise  1,500  pounds  2,1^6  feet  in  3 
tea? 

54ilvvay  car  weighing  10  tons  is  moved  50  feet  from  rest  and  acquires  a  velocity  of 
a«  per  hour;  determine  the  work  ex[)ended  on  the  car  in  foot-pounds,  the  resist- 
«lue  to  friction  being  8  pounds  per  ton. 

A.  stone  is  thrown  horizontally  from  the  t^p  of  a  tower  257.28  feet  high  with  a 
ity  of  GO  feet  a  second  ;  where  will  it  strike  the  ground  f 

<!'  the  energy  of  a  25-pound  ball  that  has  fallen  3,(100  feet  in  a  non-resistant 
tim. 


COilPETITIVE   EXAMINATION,    S£PT£3uUlER,    1 

5.  If  5qu&rtti af  wator  weigh  as  mucli  aa  7  qtiarU of  alcobot«  fttid  tb 
of  alcoboL 

A  i>iec^  of  «ork  wi?igbiiig  2*3  f^raitiB  waa  attiMhfvd  to  a  pit^cc  nf  j 

grains,  botJi  wt?rt^  fmin*!  to  weigh  in  water  26.2  grains,  tbo  iron  ; 
graijis  in  water;  rpquired  i\n\  Bpt^al^v  gravity  of  the  cork. 

6.  A  weight  of  12  poumU,  hanging  from  oiin  end  of  a  fivo-fiMit^ 
baring  iio  weighty  balauceiji  a  weight  of  8  potimls  at  the  otlt^^r  <*)q 
folonim  miist  be  ranved  in  order  that  the*  weights  nmy  balant^r  wfc 
by  2  (loiinds  f 

If  a  tun  horae-pQWer  eogiue  can  just  throw  I,05(S  pnumla  of 
9t6e|>1e  in  two  ininitt^^,  what  id  the  htiight  of  the  Htt^epte  T 

7.  A  Hhi[»  puMsin;^  trom  thi^  »Ha  into  a  river  fMAi'hurgre  44,1:^X1  fKioml 
foond  lo  sink  in  the  river  to  the  same  mark  as  in  the  sea ;  tb« 
watur  being  1,U28,  lind  the  weight  of  the  »hip  ami  cargo. 

A  body  weighing  12  pounds  (tip,  gr,,  f )  l»  fai^t^neil  to  the 
cord;  wat*!r  being  poured  in  nntil  the  body  is  covered,  find 

How  high  could  a  liquid  with  a  npecitic  gravity  of  1.35  he  [ 
when  the  harumettir  .standi  !J9>5  ineh+^s,  the  ti|^eilic:  gravity  i 

8.  If  the  capacity  of  the  barrel  of  an  air-pnmp  \b  f  that  of  the  n^ieii 
the  air  will  remaia  in  the  n*eeiver  at  the  oud  of  the  fourth  stroke  | 

A  hollow  eopper  aphen«  wht»»e  Intemat  dtametieir  is  2  f«^et,  just  I 
the  tbickneHjj,  thu  i^piicitie  gravity  of  copper  being  H,7ii6, 

ENGLISH  BR^VNCHES, 

Time  alio  wed f  three  homn. 

GUAM  MAR. 

1.  (a)  Gtvo  the  possessive,  singular  and  plural,  of  ko&ft  i 
What  is  mtiant  by  tlie  mtKnl  or  mode  of  a  verb  f    Name  the 
nae  of  any  two  of  them. 

2.  (a)  **I  know  what  I  am  doing.'*    State  what  two  olaii««a  of  ] 
■eated  by  what,     {b)  '*The  man  that  I  siiw  yesterday  aaid  thmt  \ 
Explain  the  ditfereni  uses  of  ^A<i(,     (o)  Correct  th«  following  i 
th«y  are  wrong:   1.  Who  did  she  marry!    2.  Thnuvfonrtha  an* 
3.  It  is  the  dnty  of  ^n^eryone  to  be  careful  of  their  repat^tiou*    4.  Tk 
fortunate,  hut  iitntli»*r  of  them  were  to  blame. 

3.  I'arse  the  wordw  in  italics  in  the  following:  ''He  olwervod,  tA«f  el 
against  him  had  hren  fully  prot^^  Htiti,  all  together  did  not,  aoeorMm§  4 
amount  to  a  capital  crtmr." 

V  rvc  1 1  rsor,  Ty  imtkX. 

Synagogue,  Installation. 

l'nstllanimoiis«  Sorcery, 

Consrieu«'f\  Nuptial. 

KuphontouH.  Fustian^ 


Delegation, 

Inalienable. 

Conn  ter  balai  i  ce  * 

Quarantine. 

Inveigle. 

Courtesy. 


m 

mM 


*rtdeees8or. 


Hoax. 

OKOORAPHY, 

1.  Where  and  on  whai  water  are  the  following  citiMf    1.  Aail 
3.  Bagdad.    4.  Nashville.     5.  Frederieton. 

2.  Give  the  source,  direction^  and  mouth  of  the  fbtlowtDg  tiv 
Congo,     li.  Anujo.    4.  Nienien. 

3.  Fi\  the  jiositioij  of  the  following  islands  and  state  to  what  ( 
I,  Heligoland.     2.  8iiUta  Maura.     *k  Bart»adoes.     4.  Fiincn. 

4.  Fix  thi'  position  of  the  following  and  tell  to  what  dlvtaton  I 
awne  refers:  1.  5neifi.     2.  Marne.     3.  Constance.     4.  Mendocinowj 

5.  Name  in  order  the  8tate»  of  EiJLro|te  Inirderi ng  on  tbo  i 
iftl  of  eaehi  and  lbs  name  of  one  other  principal  city. 


COURSE  OF  INSTRUCTION. 


DEPARTMENT  OF  SEAMANSHIP. 

:.AMANSHiF.*~De8cription  of  all  kinds  of  rope,  and  its  practical  manipulation  for 
ixrposes  on  shipboard;  measuring  for  and  fitting  standing  and  running  rigging ; 
&ng,  sparring,  and  rigging  ship;  getting  on  board  and  stoxring  a  vessel's  outfit ; 
cmizing  a  ship's  company ;  the  fittings  of  boats ;  the  management  of  boats  under 
.x:%um8t>ances ;  evolutions  of  vessels  at  sea  and  in  harbor;  repair  of  spars  and  rig- 
Sn  cases  of  accident ;  duties  of  officers  at  sea  and  in  port ;  rules  of  the  road ;  wind 
leather. 

^aC-iooi(r.-rLuce'B  Seamanship,  with  lectures  and  illustrations  from  models. 
■a^BuILDINa. 

?;C-(aoiiw.— Thearle's  Naval  Architecture  and  Wilson's  Ship-Building,  with  lectures 
^^r»ted  by  models  and  drawings. 

^^AL  Tactics.* — Organization,  formations,  and  maneuvering  of  a  fleet,  under 
^  or  sail. 

=*-*ooA».— Manual  of  Naval  Tactics  (Ward);  Steam  Fleet  Tactics  (Parker);  United 
^  Naval  Signal-Book;  Manual  of  Signals  (Myer). 

Practical  exercises,  consisting  of— 
^BCANSHIP-DRILLS.* — Exercises  on  shipboard  with  sails  and  spars. 
•^^V^AL  TACTICS.* — Exercises  in  boats  under  oars  and  under  sails. 
^^7AL8. — Exercises  in  the  use  of  signals  according  to  Myer's  Army  Signal  Code. 
-^CTICAL  Seamanship.* — Exercises  on  board  the  United  States  sloop-of-war  Dale 
^^ur'day  mornings. 

L«  instruction  in  boxing,  gymnastics,  swimming,  and  dancing  is  in  charge  of  this 
^Ytment. 

DEPARTMENT  OF  ORDNANCE  AND  GUNNERY. 

Notice  and  theory  of  gunnery.*— PractioaZ  naval  gunnery,  as  laid  down  in 
Ordnance  and  Gunnery  Instructions  for  the  United  States  Navy, 
^paration  of  gun-iron  from  crude  ore,  including  the  description  and  use  of  fur- 
^;  manufacture  of  wrought-iron,  steel,  and  bronze;  fabrication  of  guns  of  all 
Options;  manufacture  of  gunpowder  and  fuses,  and  of  all  kinds  of  projectiles 

Cre-works. 

Wory  o/ ^uwnerj^.— Motion  of  projectiles  in  vacuo  &nd  in  the  atmosphere;  initial, 
fining,  and  final  velocitius,  and  the  methods  of  determining  their  values;  the 
^of  variations  of  charge,  windage,  and  weight  of  projectiles;  deviation  of  pro- 
^«s;  the  several  systems  of  pointing;  tangent  sights  and  determination  of  their 
^s;  penetration  and  shock  of  projectiles;  and  recoil  of  guns. 
^t-books, — Cooke's  Naval  Ordnance  and  Gunnery ;  Ordnance  Instructions,  United 
**?  Navy  ;  Gunnery  Instructions,  United  States  Navy. 
^antry  TACTICS.* — Organization  and  formation  of  squad,  company,  and  battal- 

^chool  of  the  soldier;  company  and  battalion  drill,  including  instructions  for 
^^shers  and  the  bayonet  exercise. 

^t-books, — United  States  Infantry  Tactics;  Wingate's  Rifle  Practice. 
Practical  exercises,  consisting  of— 

^ANTRY-DRILL. 

^U>-ARTILLERY  AND  BOAT-HOWITZER  EXERCISE. 


*Cadet  Midshipmen  only. 
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TniOONOMKTRY.—Analy til-Ill  iiivestigatio 
pliraitoii  to  all  (be  mHi^s  of  jilane  and  RphKilf^I 
two  of  trigonu tilt? trie  tiibten^;  the  nolutioii  of  trigoiiiiiii«^(rtc 
■eriot. 

Analytical  geometry.— Eq ant lonB  of  the  right  lino,  ] 
d^ncusfiion  of  the  general  eqimtion  of  tbe»  'ieicotKl  degriH*,  iul( 
ble«j  dcitemiiriation  of  lod  ;  (irincipiil  probli*ms  risljitiug  tol 
•nd  spheroids. 

Dkscriptive  okomktry. — Thegraphiti  ilUiatratlonttiid  ftolu 
geometrj,  and  i\m  ftpfiHcatiou  of  tho  uiethod,  pftrtioulArly  I 
•pher»  and  to  the  euuMt ruction  of  map^. 

Text-hwikH. — Raj*i*  Hightvr  Algtihra;  '  Todhuut«r*a  Alg^fa 
imV»  Geomi-itry  ;  *    Wentw<irtlr«  Geoitietry  ;  t    Chaiivenvri 
D<!*8cri|»tivo  Geometry ;  Millar^e  Ihwriptive  Georut'trj  ;* 
Bowditt5h'«  UiMsfnl  Titbit?^. 

ELECTIVE  COURSES. 

In  addition  to  the  above,  Cadt^tA  of  the  thinl  and  fourth  i 
ahillt)  in  riiaih«miatie«  are  permitt«»d  to  tnkc  an  ailvahoeit 
the  elective  iiitii'M(A»4  for  lKHO-**l. 

Fourth  c?rt«^.— Al^ebrut  the  theory  of  e^nntiotiii,  atid  ctir 

Third  ela»n. — This  eloiocfiHor  the  ilitfereiaial  and  integral  C|i| 
to  trigonometry  iiud  to  getonniry  <»f  rwo  dtmensionii. 

Tvj-t'bmtkH. — Todiiiint*'!'*?*  Algebrn  for  Collegoa  and  Kch 
EqiiattOTts;  Rtc«  and  .Tohiifu»n*H  FJainent«  of  the  Ditrereiitii 

DEPAKTMEXT  OF  iSTEAMENfJTNEl 

Mahine  EXOiNKt^. — U+'iieial  rbfory  of  tbe^leani  engine; 
marint)  Hteani-eugine**,  and  f»f  inHtnini«nt*iatid  apparatutfuv 
tho  computation  of  the  power  and  its  cost;  inatrnrtion  till 
room  waieh  and  of  the  engineer  di^Msion^  hy  means  of  pff 
the  tTniti^d  8tiites  nt^nraerH  Xanttieket  and  8  tan  dish  under  ^ 
AUUiCATicKV  OF  MACHiNKHY.'— The  1p1aliti(^a  and  Mfn^tigll 
^tocefliiea  of  nmnufactiire,  aecoinpatiied    hy  pnii6| 
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r  Jkct-dooto.— Weisbach's  Mechanics  of  Engineering,  Vol.  II*;  Northcott's  Steam-En- 
jlinet;  Warren's  Elements  of  Mechanical  Drawing  t;  Goodeve*8  Elements  of  Meohan- 
jSin;t  Rankine's  Machinery  and  Mill-Work  ;t  Rankiue's  Steam-Engine  and  other 
Prime  Movers;!  Zcuner's  Valve-Motion  ;t  and  Shelley's  Workshop  Appliances  ;t 
King's  Lessons  and  Notes  on  the  Steam  Engine. 

DEPARTMENT  OF  ASTRONOMY,  NAVIGATION,  AND  SURVEYING. 

Astronomy. — Descriptive  and  practical  astronomy,  including  the  use  of  instm- 
meots,  especially  those  used  for  determining  terrestrial  latitudes  and  longitudes;  th* 
BOlation'of  the  astronomical  triangle  ;  the  use  of  the  Nautical  Almanac.* 

Text-books. — C.  J.  White's  Astronomy ;  Theory  of  the  portable  Transit  and  the  Zenith 
Telescope ;  Coftin's  Navigation  ;  *  Bowditch's  Navigator.* 

Navigation.* — Theory  and  practice  of  navigation,  the  latter  including  instruction 
In  the  duti*-s  of  the  navigator,  the  use  of  navigating  instruments,  and  their  construc- 
iloii,  with  the  solution  of  problems  and  the  use  of  tables. 

Text-hooks, — Coftin's  Navigation;  Howell's  Mathematical  Theory  of  the  Deviations 
of  the  Compass ;  Bowditch's  Navigator;   Howell's  Marine  Surveying. 

Surveying.** — The  form  of  the  earth,  with  sjiecial  reference  to  the  constniction  of 
eharts ;  explanation  of  geodetical  surveys ;  the  solution  of  problems  in  nautical  snr- 
ir^ying,  and  practical  work  in  surveying  and  constructing  charts. 

Text-book. — Howell's  Marine  Surveying. 

DEPARTMENT  OF  PHYSICS  AND  CHEMISTR\^. 

Acoustics. — Theory  of  waves;  the  production  and  propagation -of  sound  ;  the  nu- 
merical evaluation  of  sound;  modes  of  vibration ;  communication  of  vibrations ;  anal- 
yais  of  vibrations. 

Optics. — The  propagation,  rellection,  and  refraction  of  light;  lenses,  vision,  and 
^yptical  iustrumeuts;  spectrum  analysis;  color;  the  undulatory  theory  of  light ;  polar- 
isation and  double  refraction. 

Electricitv  and  magnetism. — Statical  electricity;  dynamical  electricity;  mag- 
netism; electro-magnetism;  electrical  measurements;  thermo-electricity;  applications 
of  electricity. 

Chkmistry. — General  chemistry. 

Experimen'tal  lectures  ox  physics  and  chemistry. 

Heat. — Theories  of  heat ;  soun-es  of  heat ;  conduction,  radiation,  and  convection  ; 
specific  heat ;  effects  of  heat ;  instrumeutj*  used  for  the  measurement  of  heat ;  thermo- 
dynamics. 

Physical  MEAsiiREMEXTS.t— In  this  course  tho  Cadets  are  permitted  to  elect  be- 
tw^een  work  in  the  physical  laboratory  an<l  work  in  the  chemical  laboratory. 

The  work  in  the  physical  laboratory  during  the  year  1880  consistiul  in  the  calibra- 
-tion  of  two  thermometers,  and  in  the  preparation  of  tables  for  the  correction  of  the  read- 
ings of  these  and  several  others;  determination  of  the  ratio  of  the  arms  of  a  chemical 
'balance  ;  determination  of  coefficient  of  torsion  ;  determination  of  specific  gravities  ; 
determination  of  the  specific  heat  of  various  specimens  of  boiler  scale,  and  an  investi- 
gation of  the  thermal  conductivity  of  boiler  scale;  measurement  of  the  focal  length 
of  lenses,  and  the  index  of  refraction  of  gias^  and  of  water  containing  different  quanti- 
ties of  Na  CI  in  solution;  photometric  observations;  experiments  with  the  spectro- 
scope, saccharimeter,  and  diffraction  bank ;  measurements  of  the  resistance  of  batteries 
o£  various  forms  and  w(»rking  under  difi^rent  conditions ;  comparison  of  the  resist- 
juices  of  the  various  sets  of  resistance  coils  in  the  laboratory ;  determination  and  com- 
parison of  the  constants  of  three  tangent  galvanometers;  an  investigation  of  the 
olianges  in  electrical  resistance  of  carbon  due  to  changes  in  pressure. 

The  work  in  the  chemical  laboratory  during  the  year  J 879-80  embraced  blowpipe 
jtfialysis;  crystallography;  mineralogy;  ([uautitative  analysis. 

*  Cadet-Midshipmen  only.  t  Cadet-Engineen  only. 
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The  cotiiw  in  mmemloiersr  (XMDpnsed  the  Rtady  In  the  minarftl 
eommottlT-reGumng  mioeraK  the  uaefiil  ores,  and  Ihe  ohJiieUoQi^^ 
are  fhK|a«ntlj  iMMoeiat«Ml  ^itli  iUain* 

The  coune  in  quantitative  aoal^s  eonsisled  of  th«  grarlm^tHe  ( 

Iron  in  amraonio-feiToua  etilpbate, 

Cop|>cr  AQ<1  tin  in  gun-Aietnl. 

CoppfT^  antimony,  and  zinc  in  **  white  briu*^," 

Tin  urid  lea«l  m  »oid*^r. 

L«atlt  carlMin  dioxide,  and  inaoluble  rettidne  in  a  whit»  load  { 

Valuati<»n  of  a  coal. 

Tbp  |>rt»pttration  and  Htandardizing  ofaRohition  of  iiotanaio  j 
of  iron  wire,  aiumonio- ferrous  !iulphate,  oxalic  aeld,  and  aum 

The  ostimatioQ  of  irou  in  an  imn  sail,  and  in  bematite  and  m 
of  the  permanganate  AoUition. 

Ptvparation  and  standard  losing  of  a  wdutimi  of  potiyuiie  dlchmaiaitfi. 

Estiniation  of  imn  in  an  iron  ?miU  by  P«imy'»  method. 

TMl'bm}kn, — St«wart*ft  Elernetitary  Physics:  Eliot  and  Stomc^a 
Jonkins*»  Ma|^Tjati>imand  Electricity;  Stewart's  Eieuientanr  Tt^oftt 
Inorganic  Cht'inintry;  Koblrannch^H  Physical  MeaititrviueQt«;    Ni 
Blowpipe  Aualyfiid;  Dana's  Manual  of  Mineralogy;  Thorpe**  Qu 
AnalyHis, 

Cf44let-Eugineei^  of  the  tint  cisuis  hav<^  ailditioiial  praciiejil 
anatyhJM  every  Saturday  morning,  while  the  Cadet-MidAbi|»i 
ihip. 

DEPARTMENT  OF  MECHANICS  AND  APPLIED  MATI 

Thk  mFPKRKHTiAL  akd  ikteoral  CAixJtiLtTg.— The  pHncipleai 
«iiUi«,  in('lnilirifi[  Taylor'^i  thoorenn  applicationii  t-o  pmbleiii*  nf 
and  tlie  1  rating  of  curves;  the  mrthrnls  of  iut^^ation  aad  tb**  Uf 
legral  i'ulculiiii  to  iirt^iis,  siirfa4?e«i,  and  volumes,  and  to  the  Utidttig  ( 
ity  and  motueut^  of  itiertiu,  and  to  simple  ca«i*«  of  difTerentiat  oqa^ 

Mkchaxigs, — SiniicM,  indndiriK  the  thtM>ry  of  frictinu^ 
eoniage«  DjfnamhK,  including  the  motion  of  ptt>jectil««  in  a  uon*^ 
in  air;  motionn  of  triiUHhition  and  uf  rotation  of  bodiets  aboat  an  mxim; 
central  forces;  the  Hiuiple  and  tbe  r:om|Minnd  pendulum;  the  biwa  nl 
tion;  work  and  cun8*irvation  of  energy. 

H  yum  isTATirs. — Meehniiieal  properties  of  Huids ;  the  laws  of  efjn 
ure;  the  fltiiation  of  l¥*dte-H ;  tbe  ,*<tabi1ity  anil  oscillatioui  of  doatM 
gravity  ;  the  motion  of  liquid**.     Aeriform  Auid^. — Lawn  ofpretmutm  ^ 
ure  of  the  atnionpht^re*  deunity  antl  temperature;  tbe  baroinef^T,  i 
pump. 

THK  8TRK!^UTri  ANI>   RK.sIHT\NCE  OK   MATKRIALS.* — Simill#   »tt4  ( 

the  n^Utioiis  between  strain,  streus,  and  re«iilient»;   iHa  •fi^tigi] 
hoaniN;  beams  i»f  iiiiifonii  resintanoe. 

TiiK  MKTMoiJ  or  LKAST  squahich,  *— Tbo  theory  of  the  mviliod  <>f| 
ih«  appticHtion  of  the  method  to  re?»ults  derived  &om  exporimeiiia^i 

Thkouictioal  xaval  ARfriirKCTttnE.* 

Trst*btH»kii, — Rici*  atid  J«»hn**cm".'^  Ditlerential  Calculns:  Wttlta 
Ins;  T*nthunt*r*»*  Metdiiiiiir.HlVir  B*:jjiiin*ir!*;  8!iiitb*j*  l{y*ira«ta^tie 
MeehanittH;*  Raukine>  Applied  MechantCM;*  Merrinian'n  M«ithodi 
Wilsou^«  Theoretical  und  I'rartlcal  8hip-linildtng,* 

BU&CrnVK  COU1t8K8. 

CadeU  who  have  eonipleted  Lbeoleotive  course  in  mathon 
AH  advanced  eoume  in  tbe  integral  calculus  and  in  analytioml  i 


COURSE   OF   INSTRUCTION.  75 

The  coarse  in  theoretical  naral  architecture  is  elective  for  Cadet-Midshipmen* 
Thaie  is  also  an  elective  coarse  in  theoretical  naval  architectare  for  Cadet-Engineers.- 

Ikr^dooA^s.— Williamson's  Integral  Calcnlas,  and  Tait  and  Steele's  Dynamics  of  a 
Pftrtiole ;  Thearle's  Theoretical  Naval  Architectare ;  Lectoies  on  the  mathematical 
theory  of  naval  architecture. 

DEPARTMENT  OF  ENGLISH  STUDIES,  HISTORY,  AND  LAW. 

Law. — Constitution  of  the  United  States. — International  law :  rights  and  duties  of 
nations  in  peace  and  war;  rights  of  interference,  of  jurisdiction  over  the  sea,  of  com- 
merce, of  passage  over  land  and  navigable  rivers;  duties  of  ministers,  consuls,  and 
naval  commanders;  kinds  of  property  liable  to  capture;  domicil;  privateering; 
porises ;  jus  postliminii ;  rights  and  duties  of  neutrals ;  contraband ;  blockade ;  right 
of  search;  ship's  papers;  offenses  against  the  law  of  nations. — Outlines  of  maritime 
Uw. 

Text-hooks, — Woolsey's  International  Law ;  Andrews's  Manual  of  the  Constitution. 

History. — Outlines  of  history,  especially  the  history  of  Greece  and  Rome,  and  q€ 
the  states  of  Western  Europe  down  to  1880 ;  historical  geography ;  progress  of  colonial 
deTelopment  in  America  ;  history  of  the  United  States;  naval  history;  lectures. 

TaUhooks. — Freeman's  General  Sketch  of  History,  with  Labberton's  Historical  At- 
Itti;  Eliot's  History  of  the  United  States,  with  modem  atlases. 

Bhetoric  and  composition. ^Essential  properties  of  style;  classification  of  sell- 
tenoes;  rules  for  the  construction  of  sentences;  figures  of  rhetoric;  exercises  in  the 
eomposition  of  themes  and  official  reports. 

Text-hook, — Bain's  Rhetoric. 

English. — Historical  development  of  the  English  language;  changes  wrought  by 
Ibfeign  influence  on  the  grammar,  vocabulary,  and  pronunciation.  Etymology.  Syn- 
tex;  analysiii  of  sentences. — Reading  from  standard  authors.  Classification  of  worda; 
definition  of  words  by  usage  and  by  derivation;  synonyms;  laws  of  change  in  the 
meaning  of  words. — Faults  in  diction,  and  their  remedies;  selection  and  arrangement; 
elementary  principles  of  reasoning. 

TbxI -hooks, — ^Tancock's  English  Grammar  and  Reading  Book;  Seeley  and  Abbott's 
Snglish  Lessons;  Hart's  Manual  of  Punctuation. 

DEPARTMENT  OF  MODERN  LANGUAGES. 

French. — Grammar;  exercises  in  reading,  writing,  and  conversation. 

Spanish. — The  course  in  Spanish  is  elective. 

Text-hooks, — Keetel's  French  Grammar ;  La  Fontaine's  Fables ;  Prud'homme's  French 
HiHitical  Phrases;  Erckmann-Chatrian's  Le  Conscrit  and  Waterloo;  Gasc's  Dictionary; 
Roget's  Spanish  Manual ;  Tolon's  Reader ;  Barretti's  Dictionary. 

DEPARTMENT  OF  DRAWING. 
Free-hand  drawing  and  practical  perspective  ;  topographical  and  chart  drawing. 


The  foregoing  studies  are  distributed  over  four  years,  and  the  Cadets  are  arranged 
In  foar  classes,  each  claas  pursuing  the  course  for  the  corresponding  year. 


PUOdRAMME    OF    REGIT ATIO> 

Thn  tiiii<>  ili'Viitfil  to  <l:ii1y  ri>«'it:itiimH  lit  iliviiloil  into  iIihm*  pitIihIm,  imliratfil  ihti^ 
denuti'H  tir>it  imtiimI,  trmii  H.lfl  il  hi.  to  lu.Iti  a.  in. :  <2MliMi<>tiM  MiM'onil  ptriiht  iVuni  lu 
m. :  :in«l  (•'<)  (li>iiiiti>H  tliinl  iM>riiMl.  fmni  'J  p.  hi.  tu  4  p.  m. 

Pr.u'tiiMl  I'Xfn'iHi'M  iM-^in  im  S.itunl.ivM  ;it  A  -.%.  ni.  fnMn  <)«'trt)n'rl  tu  l>eo»?ni!».-r  I.'i.  .tu 
to  JuH(*  1 :  UHil  at  Ii).4'i  a,  iq.  fiiiiu  I>iM'i*iHtii>r  l.'i  to  M.in-li  in.  Ou  otlitr  davii.  i-\i-*'|it  : 
•xitcIm'H  l>«<;;in  ut  4  p.  ni. 

FIlt-sT  TKHM. 

From  fk'lohvr  1.  IH«^»,  to  January '£i)f  l-Sdl. 

rADET-.?lIDAIIIP.llKlV. 


Dt'purtHK'Utri. 



PeriiMlii. 

Si 

FiHRTII  ILAIW. 

SeamauHhip     . 

M.  CI) 

St.*aniJUiA|iii 

Hathi'maticd  . 

M.T.W.Th.F.  (2)8.(11  . 

•  { 

A I ^v lira  .»u> 
Elvrtivi.-  i-iti 

EngliHhStndioH.  Ilintory 

anil  Law 

M.T.  \V.Th.F.  (I)     . 

Eii}!li«h  iin«j 

Moiloni  Lan;;uu;{r(« 

•     \ 

FiMt  ilivwi..n.  T.  Tli.  (3)  . 
S.iiinil  ili\ isii.n.  W.  F.  <:»» 

: } 

Kf.'i^l  -  Fr 

DniwiHi;    ,        .        .        . 

■    I 

Firm  ilivJHi.in.  \V.  F.  (.'0    . 
SiMuHil  ili\  iniiin.  T.  Th.  (3) 

ruiKH  r(.\s!*. 

:  { 

Frtvi*  banil  il 

Sen  HiHH  ship 

I 

w.  at 

M.T.  W.Th.  F.  (1)     . 

S«-;iniaii->h:ii 
'l'i-i^iiii>iiii>  1 

Miilhi-Hiatii'M 

1 

1 

1 

F.  <:{» 

::t'*iiiiftr  . 

•  •ni->  A  ^»- 

I»<-!«i  rtp!i\.- 

En;:lif,li  Sni.li.s.  MiMniy. 

anil  Law 

M.T.Th.  «:j» 

Kii^li-h  .tD-^ 

M(n1i-i-h  LaHi:ii.i;^i"4 

M.  W.  F.  iJ» 

Fri-iiih  .iiiJ 
Sp.»i.i-h 

Diiiwint;  .... 

T.Th.  (J;  S.  (1.    . 

TojM..'r.,p^. 

StsiiiiiinHliip 

Th.  (3) 

Lni".  *  <•  .i: 

Ordn.iiii-i-  iinil  <iunni-i-y  . 

F.r.ii 

Iul.iiif:.  :.M 

AHtiiintMHv.  N'.ii  i::.iiiiin. 

aiid   Sin 

lii.^tni-  : 

vi-yiiu'  .... 

M.  rj)  T.  .:h  S.  (1, 

.X-iii.-i,..-. . 

Mfi  li:iiiii--i    and    Applii-i 

I    M.Hh" 

Hi.trii-rt  .... 

M.  W.rii.  F.  (1.  T.  .-21 

EI.-.tM.    ... 

Enu'li-'h  Stiiilic^  IlUtory. 

ami  Law 

\V.  f2) 

Ell^'i-V    .■;■ 

Mtxli-rn  I/ni«'ii;i::rs 

M.  .:;>   rii.  (J. 

Kr..|j.  !.  .».=  . 
Spin-.-: 

IMivsii-j*  ami  Clii-iiiiotrv  . 

F. ._'.  W  .:i,  T.  <1) 

«*ht  iii:-r:  .    i 

SiMHian-'liip 

i 

T. .:.  r.  .1.. 
M.  \V  rj.     . 

Ship  u=.... 

L- -.  . 

()rilii:u>ri'  aiiil  «iiniiH'rv  . 

Th.S. /I,  F.  (■_•*    . 

«>rii!i.ii...    .. 

Sti  .iiiiKn'.iiiii'iiin4 

\V.  Th.  F.  i::. 

M.IITI,.    ..-.. 

A.'4triiiiiiiii\ .  N,i\  i;:,ition. 

aiiil  Siil- 

vi-N  111::  .... 

M.lWV.'l) 

Naiiilii  ... 

Pli>iii».iiiil  (Mii-Mii-itry . 

M.  f  l.T.  rh.(2.  . 

Elti-tn.  lis- 

FIRST   TERM. 
€AI»BT-BIVQIIVJB  JB  SS. 
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Departments. 


Periods. 


Subjeots. 


SngineeriDf; 

,  Studies,  History,  and  Law 
Lan^ages 


FOUBTU  CLASS. 

I  M.T.W.aii.F.(2)8.(l) 

,  M.  T.  Th.  (3) 

M.T.W.Th.F.  (1)    . 
W.  F.  (3)      . 

THIRD  CLASS. 

M.  T.  W.  Th.  F.  (1)     . 


latica 


Cnjtineering     .        .       .        ' 

Studies,  Ilistory,  and  Ifiw 
Languages     . 


Sngim»ering 

ics   and    Applied   Mathe- 
8 

Studies,  History,  and  Law 
Languages     ...        I 

and  Chemistry      .        .        , 

ship . 
engineering     . 


W.(3).        .        .        . 
T.Th.(2)F.  (3)S.(1). 

M.ILTh.  (3) 
M.  W.  F.  (2) 

8BCOND  CLASS. 

M.  (2)  T.  Th.  m  (3)     . 


M.  W.  Th.  F.  (1)  T.  (2) 


W. 


(2) 

M.(3)Th.(2)      .... 

F.  (2)  T.  S.  (1)  \V.  (3) . 

FIltST  CLASS. 

T.<3)F.  (1) 

M.  T.  W.  Th.  S.  (1)  W.  Th.  F.  (3) 


and  Chemistry  .        I  M.  (3)  Th.  T.  (2) . 

ics  and    Applied   Mathe-  I 

9 I  M.W.F.  (2) 


I  Algebra,  geometry,  and  de- 
I  scriptive  geometry.  Bleo- 
j     tive  coarse  once  a  week. 

Mechanical  drawing  and  fisb- 
I      rication. 
I  English  and  history. 
I  Keetel's  French  grammar. 


Trigonometry    and    descrip- 
I      tive    geometry.      Electire 
conrse  once  a  week. 
Descriptive  geometry. 
Mechanical  drawing  and  fab- 
rication. 
\  English  and  history. 

French   and   elective  oooxse 
'      in  Spanish.  • 

I 
Mechanical   drawing,    fabri* 

cation   of  machinery,   and 

marine  engines. 
;  Calculus. 

I  Elective  coarse  twice  a  week. 
I  English  and  history. 
I  French,  and  elective  coarse  in 
;      Spanish. 
'  Chemistry  and  heat. 


I 


Ship-Building. 

Marino  engines,  fabrication, 

designing    machinery,   and 

mechanical  drawing. 
Electricity. 

Strength  of  materials. 
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PROOBAMME   OF  BECITATIOKS. 

SECOND  TERM. 

From  January  31,  1881,  to  June  I,  1881. 
CAI^BT-IIIIDSHIPBIBBI. 


DepMtmenU. 


SMUDUiship 

lCftth«tinatici       .... 

Bngliiih  Studies.  Hiiitor>',  mnd  Law 

ICodern  Langamp««     .        .        .     | 

Drawing < 

Soaniannhip         .... 

MatbvraatioH        .        .        .        .     ^ 

PhyHicri  anil  CIirmiHtry 

Enfxliith  Stiiiliffl.  HiHtory,  and  Law 

Uodeni  Langiiaucii 


PerkMU. 

FOUBTH  CLAM. 
M.  (3)  . 
M.T.W.Th.F.(2)a(l) 

M.T.W.Tb.F.(l)     . 
Firat  division,  T.  Th.  (3) 
Second  divinion,  W.  F.  (3). 
Firat  diviaion,  W.  F.  (3) 
8«K-ond  division.  T.TIi.  (3). 

THIRD  CLAM. 

Th.(3). 

M.T.  W.Th.  F.O)     . 

T.  (3)    .... 
T.  Til.  F.  (2) 
M.  \V.  <3>  S.  n»  . 
M.  W.  CI)  ¥.  (3)  . 


8^alllanHbiI> i 

Ordnaiioi'  and  <ritnniTy 

W.F.CO 

Tb.  CJ)  ... 

T.Tb.  (31 

Aatn>iinniy,  Navigation,  and  Sur- 

veying        

F.  (2»S.(1» 

MiMtbanifH    and    Applied    Matbc- 

ntatira 

M.T.  W.Tli.F.(l)     . 

Rnglish  .Stiidifrt,  HiHtory,  and  Law 

Oni'  piTiiMi  a  iiinntb  . 

MfMlom  Languages 

M.  CJJT.  UM         .        .        .         . 

Pliyaicii  and  fMn-iiiii»try 

M.W.  rji 

FIU.HT  rLAMfi. 

Fi^amanHbip 

M.  W.i-J) 

Oninanri' and  (rllnnl■Iy 

W.Ci.  K.S.(1>    .        .        .        . 

8t•'am-EM;:in(^«■I  iiii; 

M.  Th.  (.{)  T.  /2. . 

AHtnuinniy.  Navigiition.  iiml  ."snr- 

vi'\im: 

M.T.  W.Th.  fl). 

Mr.h.uiir*    ;in.|    Appli -.1     M  atlu'- 

niatirn         ..... 

T.t?) 

Euirli^li  Stuilif-*.  iriHfury.  and  Law 

T.r.r.u 

lfod«»m  LaTik:u;iv:»*H 

Th.F.  «'J» 

a^^jM 


Seanianahip. 
Algebra  and  g*«Q 
ElMCtlve  ciianw  t 
Enfcliah  and  hiit 

FrvDrh. 

Frro-hand    draw 


Scutmanabip. 
Anal>-tiral  K'-^Qr 
Elect  I  Vf  rtiiirrM-  • 
DeacTiptivi  g^»n 
Elenit*iitar}  plr\i 
English  .irid  hi-t 
French  and  »-l^ : 
Spanish. 

Lut'f'ft  St  iimjui«t. 
Kavrfl  fat-til  * 
Infautr\     tart!!' 
nani-a*  Inatrjit 
Aatnmiiiuy- 

Mi-ob&nii  n. 
Eli-rtiVf  I  iMira*  f 
En^li>«h  .  "Tiip  -.1 
Fnnih  an-l  •  Ir*t 

Spaiiinh 
H.-af 


Lilr«-'4  •*.  \»ri  »ii»' 
(^dn.-iiM  ■ 
M.iiiTH  •  n  jL*  •  • 

Kl.rli^ .r*^ 

Piii.!;.   !•* 
Kn-iH  h  in.'  •:<• 
SpAni«L 


♦r 


SECOND   TERIL 
CAI^JBT-BlfQIIfBJBBS. 
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Departments. 


itlce       .       .       .       .     ^ 

igineering     . 

Hadies,  History,  and  Law 
l^anguaKes     . 


itics 


Periods. 


FOUBTH  CLABft. 

M.T.W.TlLF.(2)aa) 


M.  (3)  .        .        .        . 
W.F.(8)      . 

M.T.W.Th.F.(l)     . 
I  T.Th.(3)    . 

I 

1  THIBD  CLASS. 

I  M.T.W.Th.F.(l)     . 


Igineering 


ind  Chemistry 


^todies,  History,  and  Law  ,  34,  -yv.  (3)  S.  (1)  . 
'  M.  W.  (2)  F.  (3)  . 


languages 


Igineering     . 


and  Chemistry 
c«   and   Applied 


Studies,  History, 
Languages     . 


Igineering     . 
md  Chemistry 
:a    and    Applied 


>tudi<;s,  Historj', 
languages 


Th.  (3) . 

I  T.  (3)   . 


;  T.  Th.  F.  (2) 


SECOND  CLASS. 

!  T.  W.  (3)  Th.  F.  (2)  S.  (1) 

M.W.(2)    . 
Mathe-  ; 

i  M.  T.  W.  Th.  F.  (1)    . 
and  Law  ^  Qne  period  a  month  . 
;  M.  (3)  T.  (2) 


Th.  F.  (3) 


FIltST  CLASS. 


r  M.  T.  W.  Th- F.  (1)    . 
1 1  T.  (2)  Th.  ( 


Mathe- 


.  (2)  Th.  (3)       . 
M.  W.  (3)     . 

M.W.(2)S.  (1)   . 


and 


Law     T.  F.  (3) 

\  Th.  F.  (2)     . 


Snljeett. 


Algebr*,  geometry,  aod  d*- 
sortptiTe  geometry.  IQeo- 
tive  oonrse  once  %  week. 

I  Descriptive  geometry. 

I  ICecbanioal  dnwing  and  fM>- 

I     rication. 

I  English  and  history. 

I  French  and  elective  coarse 


I 


in  Spanish. 


I  Analytical  and  descriptira 
geometry.  Elective  oootm 
once  a  week. 

[  Descriptive  geometry. 

,  Mechanical  drawing  and  fiib- 

I      rication. 

'  Elementary  physios. 

,  English  and  history. 
French  aud   elective  oonrse 
in  Spanish. 

I 

I  Mechanical    drawing,    &bri- 

j      cation   of  machinery,  and 

'      marine  engines. 

\  Heat. 


Mechanics. 

Elective  course  twice  a  week. 
I  English  composition. 
French  and  elective  oonrae  in 

Spanish. 
Descriptive  astronomy. 


Marino  engines,  fabrication, 
designing  machinery,  and 
me<rhanical  drawing. 

Physical  measurements. 

The  m(>tho<1  of  least  squares. 

Naval  an*hitt»cturo. 

Naval  architecture,  elective 
course. 

Public  law. 

French  and  elective  course  in 
Spanish. 


EXAMINATION  PAPERS-1879-80. 


F017KTII  CLASS. 

DKPAirrMPlN-'r  OF  MA^THKM^VriCrf. 

ALUEHKA. 

.Tam'aky,  H-^L — Tiint  aUowed,  four  HourM, 

1.  Simplify  (cj-  -f-  hifY  +  (rr  -f  ify)-  -f  (ay  —  Aj*)-  -f  (f^  — rf/)^  fX|»r.-sViu 
tin;  ]innliirt  ot*  two  fatrtor.<t.  (Jivfii  r.^{n*  —  6* — t-'-f-rf-),  si'iiaralt-  4 
iuto  four  factors. 

2.  Finil  tlh' (J.  C.  I),  of  :ir4— lOr'  +  aj--— 'Jjr,  an^l•^J^*  — 7Jr^  +  •iJ•-  +  -J' 
of:lf*— 14/"-hltlr.  and  -r*  — 7a---f  ltir-1'2;  aiul  nMliin- •^+*'''/^  "*'•'* 

an  -f"  •"'■'^  —  o-x 
lowi'st  t«'riiiH. 
\\,  Siiiiplify — 

2 1_  1      .  «  +  ''7i[-  ,''  —  '•  — rt__     4(ft  — ft- 

J"       ii-f-jf       U — J-'   /I  —  /#-f-r       rt -f  fc  —  (•       <| {h  —  I  i' 

.  ««-t-a-M_  Z^^  +  ^  +  l        ,        r^  +  r  +  1 

(fl- fc)(ri-r)"^  (/>-«)  (a- (:)"*"(<•;- rt)(f~  ft/ 

4.  Solve  tii«M'<|iiationH  —  ' ^      --|-*JS.z-       — : 

r».  (^//■-h'^'^)(i/^  +  <;)  =  iVj--h:j-)(v/j-  +  4):  (r-f-.-.i  (.v  +  7)  ^fj- 4- 1 

Ojr_|.  i(».  .:«y-|- 1;  ^v  — l/i"~^^     -\/x}f—sM  'iy/iy—x^  .-  :V«'<~-r'- 
♦J.  FiiidtlH'H«nijir«»ri>i»f  iif  11^  — v'lO,  ;i  ml  i  if  ar'-f- ''.'/• — 'Jrvv/irtft.)    Kim! 
of  17  +  1-V-*.     Siiii|difyiT— 1— a/--M(j  —  l  +  l/— -*)(J-  — vJ-f-i/— :i 

and  («-' -f-  rt V>*)*  +  (/i-  -h  /> '«iS-* 

J" — 1      >■  +  :<     'J(xH-*J) 

7.  Solvii  tlu'j'qiiatioiiM       ,   ,+     _.»     -        _„     :  (-r  — r)  v/i.afc^  —  (a  — 

jr  — ^(j--  — V»  ■»■  + v/(J"— .V  ' 

ri 

Dcvflop  {x''  —  y)         to  livr  tiTins  l>y  tin-  l>in(»Hiial  forniiila. 

9.  'rinTi-  an'  ;»  Aritliiiirtii-al  I'mixri-^Hiims.  raili  lic^iiniini;  willi  1.  .i:i' 
ditViTi'iKTH  ail*  1,  *J.  li.  At-.,  ii|»1o/i;  timl  ttif  sum  of  tli«' niIi  tt'riii<- nf  t1i>' ; 
If  tin-  }t\\\  ffi-m  of  a  Jifomi'trii-ai  rri»;jri'."«.iiim  is  /*,  and  the  //lli  l»Tni  i*  < 
iitli  trnii. 

10.  <iivrn  .V  — 'J '«  —  r)  (j- 4- "j//-- -f- /i"),  liinl  tin'  i^reatt'st  valuv  iliai  i 
u-al  valiu's  of  r,  and  liiid  thr  i-orn'spiHidini;  valin-  of  j. 

Find  X  and  y  fnnn  tin-  fi|uatiiiiis — 

a(>  + /i)>  — /nr -f- »/P -^  6(.V -f  fr)' —  tf(y  4- «0*. 
X' —  'Zyia -{- h)       y* -I- <*'  +  *'• 
H) 
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ALGEBRA. 

June,  1S80.— Time  allowed^  three  hours, 

1.  Solve  the  equations  ?  +  ^  _  l-""_^  =  Z ;     jr^  +  ^  (a:«  -f-  5)  =  11, 

2.  Find  y  in  t^rms  of  x  from  the  equation  y^  —  Gxy  -f-  Sx^  —  Sy  +  27x  +11  =  0. 
Find  X  and  y  from  the  equations  x^-^-y-z^a-f   y  =  mx'\-a  ^/{w?  -f  1). 

3.  Find  x  and  ]/  from  the  equations  y  =  mx  —  2am  —  ani*,  y"  ^=  Aax, 

4.  Develope  \/  (1--3j;— 4jr^)  to  four  terms  by  means  of  indeterminate  coefficients. 
Ind  the  sum  of  n  terms  of  the  scries  (1)^  +  ('2)^  +  (3)^  -|- 

Separate _  JlTr^  X* into  partial  fractions. 

ix-1)  (x-2)  (x-a) 

6.  Define  the  terms  logarithm,  antHogarithm,  base,  modaJuSy  arithmetical  oomplemsnU 
ind  the  values  of  the  followinjj  expressions  by  means  of  logarithms  (373.56)^, 
O028569)*,        (.3<i525)-4,  ^T" -^'r^^'  (.75802) •'**•. 

<.  Findthevalueoftheexpression  j  ^'^f ?^*  :ti^?  ^  '  given  a  =  10795.,  6=  .00064521, 
=  .0087595,  d  =  . 00005:^12,  e  =  317880.,/=  .0083542,  ^  =  .98985. 

7.  Eliminate  m  between  the  two  equations  y=  ^_    ^  (x— a),  and y  +  ma=—^ — -  Xf 

id  show  that  {x-  -\-y'-  2ax)  [(x  -  ay  -f-  y^]  =  0. 
-8.  Find  Ihe  value  of  x  fn)m  the  ecpiations 

^  =  '^  +  ^liS?S^'    andaV  +  &^x«=«^6». 

GEOMETRY. 
June,  1880. — Time  allowed,  three  hours. 

1.  Prove  that  the  three  perpendiculars  from  the  vertices  of  a  triangle  upon  the  oppo- 
-e sides  meet  in  a  point  (P.).   A  B  C  D  is  a  parallelogram,  E  and  Fthe  middle  points 

A  D  and  B  C  respectively  ;  show  that  B  E  and  D  F  will  trisect  the  diagonal  A  C. 

2.  Inscribe  a  circle  in  a  given  triangle:  Upon  a  line  1''.5  long  construct  a  segment 
contain  an  angle  of  30^.     (Give  full  i>roof  of  constructions.)    Find  the  radius  of  a 

•cle  inscribed  in  a  right  triangle  whose  sides  are  a  and  b, 

3.  Prove  that  if  from  a  point  without  a  circle  a  tangent  and  a  secant  be  drawn,  the 
agent  is  a  mean  proportional  between  the  whole  secant  and  its  external  segment, 
ove  that  in  any  triangle  the  product  of  two  side^  is  equal  to  the  product  of  the  seg- 
knts  of  the  third  side  formed  by  the  bisector  or  the  opposite  angle  together  with  the 
nare  of  the  bisector. 

I.  Divide  a  given  line  in  extreme  and  mean  ratio;  find  expressions  for  the  segments, 
cioting  the  whole  line  by  a.  How  may  the  square  root  of  any  number  be  constrtictedf 
4»  right  triangle  BAG,  the  angle  B  is  30°,  and  the  side  A  C=a:  find  the  segments 
the  side  A  C  by  the  bisector  of  the  angle  B, 

^-  Prove  that  the  volume  of  a  triangular  pyramid  is  equal  to  one-third  the  product 
Its  base  and  altitude.  State  and  prove  the  proimsition  which  gives  the  volume  of 
i  frustum  of  a  triangular  pyramid. 

►•  PMnd  the  volume  of  a  solid  comi)osed  of  a  cylinder  (r  =  5,  ^  =  6)  surmounted  by 
iru8tum<ri=5,  r.2^=3,  A  =  4),  the  whole  capi>ed  by  a  segment  of  a  sphere  such  that 
*-  centre  of  the  si)here  is  at  the  centre  of  the  upper  ba8<j  of  the  cylinder. 
•  Given  an  isosceles  triangle  side  a,  base  2  6,  find,  by  means  of  similar  triangles, 
6N  AB 


1.  8how  how  lo  find  the  tTa4^es  of  a  line. 

oblique  phiue  (two  inothf>d»). 

2.  Find  tbe  ititemectiou  of  two  pluiice  (1)  when  both 
vertical  traces  meet  ami  the  horizon tu)  tra<!e»  arrs  pnrallel,  ( 
OD  G,  (4)  wben  th«'  truce?*  ure  ]»araHt']  tc»  it^  [h)  wti<Mi  neU 
vortical  traeee  Lnter»«_*ct  within  the  limit'a  of  the  ilrawiMg*'| 

3.  Find  the  un^lo  lietwe^iu  iw»i  o1»1ii|tii3  plaiM^it.  Thmu 
which  Htmll  iimke  Ji  (^iveii  aii^k^  with  »  given  oVdiqtit?  pla 

4.  (1)  Throtii^h  a  ^ivvii  point  draw  a  Uai^  to  umke  n  ffit 
proji'ctimi.  (2)  Throujyfh  a  given  jwint  pawi  plum'*,  ma 
plaue<i  of  projection.     \Vht?u  i»*  ( 1 )  impotwildc  f    Wht^ii  iA  { 

5.  Given  the  three  faee-aiigle**  of  a  tnh<*dral  angle,  as 
the  thrtK*  dihedral  angtf«.     Given  two  faoe-anglivi  «  ==45^," 
angle  betwi^u  tbetu  W- ;  lind  the  other  fare  and  dihedral  at] 

6.  Patta  a  tangent  plane  at  a  given  point  on  a  cylinder  of  r 
parallel  to  the  ground  line.     AcMniue  a  cylinder  oblicjue  to 
radius  T  .2ii,  make  a  right  aection  of  it,  and  develop  the  ] 
II  and  the  cnttiog  plane, 

7.  A  frn**tiim  of  a  right  circnlar  cone  re»t«  with  it^  la^ 
this  base  is  2",  and  its  centre  C,  Ib  2",'3  from  the  grouti 
fniatum  are  2"  in  h*ngth  and  make  an  angle  of  45^  wit| 
frn«trHii  m  placed  an  inviTt«Mi  cone^  the?  vertex  being 
with  tin*  appiT  hfk>ie  of  the  frimtnm.  Denote  an  element 
rby  J  li^  A  lieing  in  the  hirer  b;ww'  and  B  in  the  tipi>er  ' 
conwtnict  the  projtH'titiOH  ol"  the  two  {dirfaces;  (2)  to  rmtnt 
iton  «>f  the  two  anrfacej*  liy  a  plane  perfK^ndicnlar  t^i  A  B  nt 
to  the  i»eetion  of  the  invert^nl  (Mine  through  the  |wint  wlieti 
liieet«  the  cutting  plane ;  (4)  to  find  the  |Kiint»  where  thene  tm 

CURVE  TRACING  (ELKCTn 
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Hven  (x  —  y)  (af^  —  4y«)  =  2ax'^  +  lOaxy  -f-  20ay«  -f-  24a%  find  the  equations  to  the 

itotes,  and  to  the  line  which  paasea  through  their  intersection  with  the  given, 

;  trace  the  curve. 

Trace  the  locus  of  {x  —  2a)  (x  —a)y^  =  a^j^,  and  of  {xy  —  I2a^)^  =  26a^  (3a  —  y), 

i  latter,  determine  the  maximum  ordi nates  and  abscissas. 

["race  the  curves  ar*  —  a'^ry  —  ay3  =  0,  and  x^-^ax^y  —  ay^=0;  in  the  latter,  find 

[nation  to  a  tangent  parallel  to  the  axis  of  X 

rrace  the  curve  2x  (x—ijf—^ki  (x*^— y2)-f  4a2y=0. 

•Mnd  the  asymptotes  tox^  — x*^- — 2a^xy^ — a*x''  +  3a*^=0,  and  the  points  where 

neet  the  curve ;  trace  the  curve. 


?a.rtm:b:nt  of  eng-lish  sxxjdiks,  history,  a.nt> 

LAW. 

PUNCTUATION. 

OcTTOBER,  1879.— Time  allowed^  two  hmtra, 

anctuate  and  put  in  capitals  in  the  examination  paper 
'rite  out  the  following  forms 

a  indorsement  on  a  report  of  a  survey  of  the  entrance  of  Chesapeake  bay  2  date 
eport  from  the  treuton  lying  in  the  harbor  of  toulon  3  abbreviations  of  designa- 
of  rank 

.ve  rules  for  the  use  of  six  separate  poiuts  in  the  following  extract  what  is  the 
ras  a  question  once  put  to  marivaux  I  know  nothing  of  it  he  answered  but  that 
piritual  and  immortal  well  said  his  friend  let  us  ask  foutenelle  he  will  tell  us 
it  is  heavens  no  cried  marivaux  ask  anybody  but  foutenelle 
ate  the  rule  for  the  use  of  points  in  connection  with  marks  of  parenthesis  in  the 
ing  cases  (1)  when  in  the  absence  of  a  parenthesis  no  point  would  be  needed  (2) 
In  the  abscise  of  a  parenthesis  a  comma  would  be  needed  (3)  when  the  paren- 
has  a  point  of  its  own 

ve  the  rules  for  the  punctuation  of  the  following  extract  what  hope  can  there 
the  colonies  of  nations  that  possess  no  spring  of  improvement  and  tolerate  none 
nations  over  which  they  rule  whose  administration  sets  no  bright  example  of 
3ientary  indepeudeuce  whose  languages  send  out  no  lessons  of  science  literature 
nilosophy  but  repeat  with  every  ship  that  crosses  the  atlantic  the  same  message 
tbasing  bigoted  and  antiquated  superstition 

ENGLISH. 

MONTHLY  EXAMINATIOX. 

November,  1880. — Time  allowed^  two  hours, 

xplain  the  difference  between  dialects  and  languages ;  between  the  synthetio 
lalytic  conditions  in  a  language. 

"Close  likeness  to  Scandinavian  dialects  is  to  be  found  in  northern  English, 
ikenesH  to  Frisian  dialects  in  southern  English."     Explain  fully. 

Show  why  intiections  are  lost  in  the  development  of  a  language ;  and  give  a 
'  the  inflections  lost  by  the  introduction  of  Norman  French. 

Show  how  the  Celtic  language  influenced  English. 

'•In  early  times,  English  literature  was  local."  Explain  this,  show  why  it  was 
d  how  a  change  came  about. 

Show  how  th«  conquest  of  the  Saxons,  Angles,  and  Jutes  differed  from  the  Nor- 
lonquost,  in  the  trcatnu-^ut  of  the  conc|uered  race. 

.  Explain  the  meaning  of  the  following  terms:  1.  Saxon.  2.  England.  3, 
n.     4.  Briton.    5.  Welsh.     6.  Revival  of  Letters. 
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ENGLISH  AND  HISTORY. 
January,  l8S0.—Time  allmced,  four  houn. 
[Starred  (*)  questionii  are  altemAtives.] 

A.— History. 

1.  "The  Roman  Empire  of  the  WeHl  had  become  a  German  state.*'  81 
whom,  and  through  what  combination  of  circnniHtances,  this  change  wa«  a 
and  on  what  grounds  it  was  justified. 

1.*  Explain  the  change  that  took  place  in  the  character  of  the  nationa 
Germany,  in  the  middle  ages,  and  trace  the  causes  that  gav(>  it  its  lat 
Name  the  persons  with  whom  rested  the  selection  of  the  Ernperor  aft«>r 
century.  How  did  this  method  of  seh^ction  differ  from  the  original  way « 
King  among  the  Teutonic  nations  T 

2.  League  of  Cambraj"  and  Holy  League :  dates,  parties,  objecta,  and  r 
2.*  What  country  was  the  battle-field  of  Europe  from  15ir>  to  15;K)f 

the  opposing  parties  in  these  warsf  Wliat  advantages  had  each  |iarty  ai 
Give  the  date  and  place  of  the  most  im]>ortant  battle  of  the  |>eriod,  and 
mediate  results.     What  were  the  general  results  of  the  whole  Ktru|(glef 

3.  What  was  the  first  Aryan  nation  t  hat  occupied  Western  Europe  f  Wl 
ist  of  inhabitants  anterior  to  the  coming  of  this  nation?  What  becamr 
Aryan  nation  f  What  and  where  are  its  present  reprc^sentativesf  Wk 
nations  still  inhabit  Europe  ? 

4.  Dew'ribe  the  i)ositiou  of  S]>arta  and  Athens,  with  reference  to  the  iw 
between  .30r>  and  371.  Name  the  battles  that  took  place  at  theae  dates,  tbf 
victorious  leader  in  each,  and  fix  the  position  of  the  battle- fields. 

Who  was  Themistocles  ?    Agis  ?    Philopoimen  ? 

5.  State  the  exact  position  of,  and  some  i»oiBt  of  historical  importaod 
with,  the  following,  giving  dates:  1.  Chalons.  2.  Nikaia.  3.  Crecy.  4 
5.  Trent.    6.  Nancy.    7.  Sempach.     8.  Trebizond.     9.  Habsburg.    10.  U 

B.— Engusu. 

6.  "The  history  of  the  language  during  these  centuries  would  be  the « 
way  in  which  the  speech  of  the  home-dwellers  swallowed  up  that  of  the  w^ 
Ex]dain  fully  this  passage;  name  the  dialects  intnxluced  by  the  "new-foo 
the  i>riucipal  points  in  reference  to  the  contest  between  the  two  laD^ajT 
dates  that  fix  its  beginning  and  end. 

7.  Analyze:  '*In  the  gardens  you  will  see  a  solitary  lnl»orer,  workinj 
apathy  that  characterizes  an  Irishman  when  he  labors  for  hiimu^lf." 

8.  Analyze :  **  Thesis  waves  are  to  me  what  the  land  is  to  you,  for  I  wan  l*' 
and  I  have  always  meant  that  they  should  be  my  grave.** 

ENCfLISH. 
•  May,  H80. —  Time  aUoiced^JIn  houm, 

[Starnnl  4U«-Hii(tuH  ar<>  Alt4*mntivf«.| 

1.  NauH*  and  define  the  lawsnf  liijHrnistic  change, giving  an  illustratioD  ' 
showing  from  the  etymology  «>f  the  wonl  how  the  law  applies. 

1.*  How  does  a  novel  differ  from  a  romance  f  In  what  two  ways  uiav  \ 
of  a  work  of  liction  illustrate  chara<*terf  Apply  this  distinction  to  any  fir 
have  read. 

*i.  Explain  expressed  and  ini])lied  meta]>hor,  and  show  that  the  lan«.T  i» 
a  large  part  of  language. 
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2.*  Give  tho  admissible  and  inadmissible  contractions  of  am,  are,  were,  have,  has,  do, 
9haUf  with  pronouns  and  with  the  negative  noL 

3.  What  is  induction ?  What  is  induction  through  enumeration?  Why  is  experi- 
ment necessary  to  induction  f 

3.*  Distinguish  between  essentials  and  accidents.  What  is  mathematical  certainty  f 
Explain  ignoraiio  eJenchi,  and  show  how  to  meet  it. 

4.  Explain  epic,  idyl,  plot,  fine  writing,  stjUogism, 

5.  Into  what  errors  is  a  writer  most  likely  to  fall  in  dealing  with  incidents  and 
45]iaracters,  in  historical  composition  ?    . 

5.*  In  what  kind  of  composition  does  argument  principally  occur,  and  how  should 
the  form  of  composition  modify  the  handling  of  the  argument  f 

6.  Under  what  limitations  may  speech  be  said  to  be  the  guide  to  written  prose? 
6.*  Name  some  of  the  sources  of  prejudice,  and  show  how  it  interferes  with  correct 

observation  and  correct  inference. 

7.  Correct  and  point  out  the  faults  in  the  following: 

**He  was  the  universal  favorite  of  all  who  knew  him,  and  cemented  many  friend- 
ships at  this  period  (moving  in  the  highest  circles  of  society,  and,  as  he  had  certain 
property,  being  independent  of  the  profits  of  liter«iture),  and  soon  completely  extin- 
ipoiished  the  breath  of  slander,  which,  at  the  inauguration  of  his  career,  had  threatened 
to  sap  the  foundations  of  his  reputation.'^ 

8.  Coirect  and  point  out  the  faults : 

''As  soon  as  the  man  in  the  plug  hat  had  ventilated  his  opinions,  a  panic  took  a  hold 
of  most  every  person  on  change.  I  reckon  the  market  had  busted,  and  some  individ- 
uals must  have  lost  considerable.  I  lay  down  my  hat,  and  just  set  still  and  watched. 
I  was  sort  of  curious  to  know  what  would  transpire." 

9.  It  is  stated  to  you,  in  conversation,  that  naval  officers  fifty  years  ago  wrote  books 
at  the  age  of  30,  and  that  they  do  not  writ«  books  now  at  that  age ;  and  from  this  the 
speaker  infers  that  the  Academy  course  is  defective.  On  inquiry,  you  find  that  he  can 
cite  only  one  cas^  in  support  of  his  statement.  Point  out  the  errors  in  the  argument, 
and  show  in  general  the  danger  of  this  form  of  reasoning. 

**01d  friends  are  best.  King  James  used  to  call  for  his  old  shoes ;  they  were  easiest 
for  his  feet."    Classify  and  discuss  the  argument. 

10.  ''As  to  woman's  wages  I  hold  them  inferior  partly  because  of  her  inferior 
strength,  but  mainly  because  of  her  inferior  skill.  Nilsson  has  no  cause  to  complain ; 
and  the  whortleberries  sold  iu  our  markets  bring  no  higher  price  when  picked  and 
offered  by  men,  than  when  offered  by  women." 

Point  out  the  inductive  and  the  deductive  parts  of  this  argument.  Put  the  deduc- 
tion in  the  form  of  a  syllogism,  supply  the  missing  premise,  and  point  out  the  mi^or 
and  minor  premises  and  the  middle  term. 

N.  B. — The  proposition,  "  woman^s  wages  are  inferior,"  is  to  be  taken  as  the  con- 
elusion  in  the  syllogism. 

HISTORY  OF  THE  UNITED  STATES. 

June,  1880. — Time  allowed,  four  hours, 

1.  Give  an  account  of  the  Alabama  claims,  the  negotiations  connected  therewith, 
and  the  final  settlement. 

2.  What  territory  was  acquired  from  Mexico  in  1848  ?  Give  an  account  of  the  meas- 
ures taken  towards  its  reorganization. 

3.  Give  ^  brief  statement  of  the  financial  measures  adopted  at  the  beginning  of 
Washington's  administration,  (1)  to  provide  a  revenue,  {"2)  to  secure  the  public  credit. 

4.  Connect  the  Missouri  Compromise  with  the  Kansas-Nebraska  act,  showing  from 
the  provisions  of  the  two  act:*  what  they  had  to  do  with  each  other. 

5.  Explain  the  terms  ^afroon,  articles  of  confederation,  charter  government,  representative 
assembly. 
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ff.  Give  a  brief  a^^coont  of  any  three  of  the  following.   1.  XathaAiel  Bacon. 
Williamji.    li.  Daniel  Wel«ter.     4.  D.  C;.  Farragnt. 

7.  \^'h<?n  anil  how  did  the  Federal i^its  lose  oontrol  of  the  goTemmenf  f  .' 
circi]inHtaiiee«  connected  with  thi.<«  event,  and  the  pulitical  doctrinca  advocak 
difTertrnt  parties. 

8.  Name  the  thirteen  acta  of  Parliament  that  led  directly  to  the  reTolntifla 
Bcrilie  any  two  of  them. 

9.  Give  a  brief  account  of  any  three  of  the  following.  1.  Dred  Scott  CMC 
bargo  of  1807.     3.  Oatend  manifesto.     4.  Louisiana  purchase. 

10.  *^  American  |»ulitical  history  ia  a  history  of  conipromiaea.'*  Show  thi 
tmc,  and  descrilie  fully  the  coini»ronii8e  of  1832. 


3DEPA.RXM:E3NX    of    MiODERN"    X. A ISTC* XT^GES. 

FRENCH. 

JUXE,  1880.— rtfii€  alhiredy  three  htmre. 

Translate  into  French  : 

1.  Good  evening,  Miss  A .     I  hope  I  do  not  disturb  you  T 

2.  No,  sir ;  on  the  contrary,  I  am  very  glad  to  see  you. 

3.  When  did  you  receive  a  letter  fVoui  your  brother  f 

4.  I  received  one  last  evening. 

5.  How  old  is  he  now  f 

6.  He  will  be  fifteen  next  May. 

7.  Will  he  come  home  next  summer  f 

8.  No,  sir ;  generally  the  midshii>men  make  a  cruise  during  the  suouner. 

9.  Do  they  take  sailors  to  help  the  midshipmen  f 

10.  Yes,  sir;  because  without  them  they  could  not  work  ship. 

11.  What  port«  will  they  visit  f 

12.  They  will  only  go  to  France  this  year. 

13.  Do  the  midshipmen  learn  French  at  the  Naval  Academy  T 

14.  They  are  obliged  to  learn  it,  because  with  English  and  French  the  niv, 
can  travel  everywhen*. 

15.  How  long  does  it  take  to  go  txi  France  f 

If).  1  am  told  that  with  a  good  wind  it  only  t-akes  twenty-five  days. 

17.  In  that  case  your  1>rother  will  come  back  to  the  United  States  aboat  tb 
S<'pteniber. 

18.  Yes,  sir;  and  then  the  Admiral  will  grant  the  midshipmen  a  mouth'* 
visit  tlu'ir  homes. 

ll>.  1  su])poHe  you  will  be  iiiuoli  pleas«'d  to  see  him  ? 

20.  We  slijill  be  vi«iy  glad,  tor  it  is  now  a  year  since  he  left  us, 

21.  1  will  do  uiyHt'lf  the  pleasiirt'  to  rail  wlu»n  he  returns. 

Tr  ana  late  into  Knglittk  : 

I.  Vn  ollU-ier  tranvais  rtaut  arriv«'  a  la  coiir  de  Vienne,  rim]N^ratrirr  Tb 
demaiida,  s*il  rn»yait  quo  l:i  priiicfssr  de  N  "*  *  *,  «iu'il  avait  %*ne  la  vi^illr. lU 
nu'ut  la  plus  bolle  tVnuuc  du  nioiiil<>,  niniuu'  on  le  disait.  *•  Madame,"  r6pli«itJi 
*\]v  It*  rn\vais  bier." 

II.  lltMiri  IV  renrontraut  un  Jour  dans  son  palais  un  honime  <)ui  lui  <^taii 
lui  deuianda  A  »ini  il  appart<Miait :  **Ji'  m'aitpartiens  h  moi-meuie,"  reph'iiu  i 
•*  Monami/'  dit  le  rt>i,  *'  \ous  ave/  un  sot  maitre." 
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GRAMMAR. 

I.  How  many  genders  are  there  in  French  f 

H.  How  is  the  gender  of  nouns  denoting  living  things  determined  T 

d.  Give  the  French  articles. 

4.  When  is  the  euphonic  (  used  in  French  f 
"■■     5.  As  a  general  rule  how  is  the  plural  formed  f 

6.  Give  the  possessive  adjectives  with  their  masculine,  feminine,  and  plural  forms. 
•     T.  T^th  what  do  the  possessive  adjectives  agree  ? 

8.  What  is  the  ending  of  the  infinitive  of  verbs  of  the  first  conjugation  f  Name 
tome  of  them. 

9.  When  is  a  noun  said  to  be  used  in  a  general  sense  ? 

10.  What  is  the  English  of  vouloir,  pouvoir,  and  navoir  f  To  what  conjugations  do 
4hey  belong  f 

II.  How  many  kinds  of  personal  pronouns  are  there? 

12.  What  is  the  meaning  of  chiz  t    Give  an  example. 

13.  What  relation  does  en  express  ?    Give  an  example. 

14.  When  is  a  noun  said  to  be  used  in  a  partitive  sense  ?    Give  an  example. 

15.  By  what  preposition  is  the  infinitive  limiting  an  abstract  noun  preceded  f 

16.  Are  cent  and  mille  ])receded  by  the  numeral  "  un  "  ? 

17.  When  are  dans  and  en  to  be  used  f    Give  an  example. 

18.  What  is  the  French  of  *^  To  6«,"  used  impersonally  T 

19.  Give  in  a  table — 

(a)  The  present  indicative,  first  person  singular  and  plural. 
(6)  The  third  person  singular  and  plural  of  the  imperfect. 

(c)  The  second  person  singular  and  plural  of  the  future. 

(d)  The  first  and  second  persons  singular  and  plural  of  the  present  subjunotivo 
of  awnr,  StrCf  parler,  finirj  oiler ,  venir,  and  soriir, 

THIRD  CL.A88. 

DKI>ARXM:KNT  Oin  IVLAXIIKlfclAXICS.      ' 
TRIGONOMETRY.  ^ 

January,  1880. — Tirlte  allowed,  four  and  a  half  hours. 
Without  tables. 

1.  Define  the  sine  of  an  angle,  the  tangent  and  the  versed  sine;  what  is  meant  by  the 
^ircalar  measure  of  an  angle  ?    What  is  a  small  angle  ?    How  do  you  find  the  sine  or 

tengent  of  a  small  angle  ?    How  do  you  take  from  the  tables  the  functions  of  ^  ^y1 

2.  Deduce  the  formulas  for  the  sine  and  cosine  of  (x  ±  y)  (full  demonstration) :  find 
-|he  functions  of  3(P  and  45°,  and  apply  the  preceding  formulas  to  find  the  sine,  cosine, 
juid  tangent  of  15°. 

3.  Deduce  formulas  for  the  sine,  cosine,  and  tangent  of  ^   ;  find  the  sine,  cosine,  and 

'tttngent  of  7°  30'  from  those  of  1.5°.  Show  how  to  solve  a  right  triangle  when  the 
liypothenuse  and  one  side  are  given,  and  are  very  nearly  equal. 

4.  Deduce  the  formulas  sin  jc-f- si"  y= andcos2j!:=l — 2  sin^x,  and  apply  them 

-^.aolye  the  equation,  sin  9x  +  »in  5x  -|-  2  sin-x  =  1 ;  ex])ress  the  result,  so  as  to  include 
i^iH  angles  which  satisfy  the  equation. 

5.  Prove  that  in  any  plane  triangle    .     =  -  ,  and  a^=ih--\-c^ — 2bo  cos  A:  express 

fMob  of  these  results  in  the  form  of  a  theorem.  Deduce  sin^-^  =  .. .  and  cos^A  = . . . . 
J.  6.  In  a  plane  triangle  given  a,  10 ;  6,  :J0 ;  C,  60° :  find  c  and  tan  A ;  the  area  of  the 
triangle,  and  the  radii  of  the  inscribed  and  circumscribed  circles. 
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ifl  ill  A  K.  and  S.  line.    The  altiind«!  of  tho  Aim  heii 
cjnircd  to  i\ml  an  rxpr(*s«ioii  for  tlw^  taiigcMit  of  ili«fl 
flhAdow  of  f  be  pyniniid.    What  must  lie  the  miglott,  (1 
be  U€^  f  (2)  m  tliat  it.  may  be  tH»^  1 

JanCaRT,  16H0.— 7T«i«  allowed,  J^r  < 

Practical  work. 
fO]i»que«Uofi  uAj  bo  ditttllvd.] 

1.  In  a  pittne  triangle,  given  a,  319.49;  fr,  571.82;  C2 

2.  Given  a,  B-l.7«2;  6,  10^.47;  J,  54*^  45'  HO'':  *olvo  1 

3.  Givtmii,  319.49;  h,  571,82;  c,  1524.41 1  find  tlin  augl.v*»  rln 
insiTtliiHl  and  circiimHcrilMHl  HrrlffH. 

4*  Given  c  =  H0,Ii4,  th«5  fwrpt'iiiiit-iilar  p  upon  c,  4.({3t| 
triangle  (8«c  Chauveni't^  Art.  U>4^  pftg#^  83), 

5.  To  dL'ti*nijino  tbi«  distance  betwin^n  two  ino^'ccfdaibl^ 
of  1^7 Ki  yarda  warn  tnouMm'd  in  the  same  horizontal  pU 
w«n» ob»crve<l :  HAD,  HP  Hi';   //JC;97^5*V;  jac,42^*i'}j 
(before  begi piling  the  work,  draw  a  flgurc  and  utato  ' 
noting  the  given  and  the  required  parU  in  eaeh). 

6.  In  a  spht'ricfd  triangle,  given  J»  135'^  30';  b,  97°  d*;  i 

7.  Given  /.,  2iK  45'  30";  d,  IS-  30'  N.;  I,  45^^  Sg'  30^'  K.^ 
8..  Given  A,  44^  57';  d,  22^  29'  8.;  *,  30©  UHtind  £  and| 
^.  tliven  h,  45^;  rf,  22-^  30'  S.;  f,  liiV^.     Make  a  »ton»og 

no[nir4i1  tnaiiglii  on  ttie  pljioe  of  iht?  eqitafor,  mrliiin  of  pril 
actual  iciigih  in  im  hen  i>f  that  portion  of  tb©  prujeotionj 
chKhnl  \iithm  tho  primitive;  the  Hinall  circle  beiii^ii 
polar  distance  equal  to  90^-A. 

DESCRIPTIVE  GEOMETRl 


CADirr-Ktti8IftrHAN. 
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4.  Cut  a  right  cylinder  by  an  oblique  plane  and  develop  tbe  cylinder  and  curve. 
What  is  tbe  curve  T  Find  its  equation,  denoting  the  radius  of  tbe  cylinder  by  a,  and 
the  inclination  of  the  plane  by  a. 

6.  Make  a  section  of  a  surface  of  revolution  (either  an  ellipsoid  or  a  hyperboloid) 
"by  a  plane  oblique  to  H  and  V  and  draw  a  tangent  -to  the  curve. 

6.  A  sphere,  radius  l"y  has  its  centre  V'.^  in  front  of  Fand  l",b  above  H;  a  line 
perpendicular  to  V  passes  through  a  point  V'.b  to  the  left  of  the  centre  of  the  sphere. 
A  surface  is  generated  by  a  straight  lino  which  is  parallel  to  F,  and  constantly 
touches  the  sphere  and  line  given  above.  Construct  the  projections  of  the  surface, 
sliowtng  the  curve  of  contact  wilh  the  sphere.  Find  a  section  of  the  surface  by  a 
plftne  parallel  to  H  and  l".b  above  the  centre  of  the  sphere.  Find  th«  equation  to  the 
•nxface,'  and  the  equation  to  the  horizontal  projection  of  the  section,  taking  the  origin 
At  the  centre  of  the  sphere. 

DESCRIPTIVE  GEOMETRY. 

CADET-ENGINEERS  ONLY. 

,        June,  1880. — Time  allowed^  four  hours. 
[One  qaestion  may  be  omitted.] 

1.  Make  a  right  section  of  a  cylinder  which  stands  obliquely  to  H  and  F,  and  has 
m  circular  base  in  H.     Find  the  true  fomi  of  the  section. 

2.  Cut  a  hyperbola  from  a  right  cone  and  construct  the  asymptotes. 

\  3.  Pass  a  plane  tangent  to  a  sphere  through  a  given  line,  the  center  of  the  sphere 
bieing  above  H  and  in  front  of  T,  and  the  line  oblique  to  H  and  V. 

4.  Construct  the  projections  of  a  helix  with  a  vertical  axis  ;  prove  that  the  shadow 
upon  His  &  cycloid.  Construct  a  tangent  to  the  helix  at  a  given  point.  Construct  a 
tttngent  to  the  cycloid  at  a  given  point. 

5.  Find  by  means  of  an  auxiliary  circle  the  horizontal  trace  of  a  plane  tangent  to  a 
lielicoid  at  a  given  point :  make  use  of  this  method  to  find  the  line  of  shade  on  a  heli- 
ooid :  give  complete  explanations  and  proof. 

6.  Make  a  section  of  a  surface  of  revolution  (either  ellipsoid,  hyperboloid,  parabo- 
loid or  ring)  by  a  plane  oblique  to  H  and  V.  Explain  the  method,  and  draw  a  tangent 
to  the  curve.  *  t 

7.  An  inverted  frustum  of  a  cone  stands  on  H^  radius  of  lower  base  C.75,  radius  of 
upper  base  1".5,  height  2",  axis  3''  in  front  of  V.  Find  the  shade  on  the  surface,  and 
the  shadow  on  the  interior  and  on  H;  the  horizontal  and  vertical  projections  of  the 
imys  making  angles  of  30°  and  135o  with  the  ground  line  respectively. 

8.  A  paraboloid  of  revolution  stands  on  if,  axis  vertical  and  vertex  down.  Find 
fhe  line  of  shade,  the  shadow  on  /T,  and  the  shadow  on  the  interior  surface ;  rays  par- 
allel to  r,  and  inclined  to  H  (30^  to  45^). 

ANALYTICAL  GEOMETRY. 

June,  1880.— Time  allowed^  three  hours. 

[One  question  may  be  omitted.] 

1.  A  line  A  B  cuts  intercepts  a  and  fe  from  rectangular  coordinate  axes ;  find  the 
■^Illations  to  the  sides  of  the  square  described  on  the  line.  Find  the  co-ordinates  of 
Qie  centre  of  the  square.     What  is  the  locus  of  the  centre  T 

d.  Deduce  the  formulas  by  which  rectangular  axes  are  turned  through  an  angle  0. 
fc^nd  the  co-ordinates  of  the  centre  of  the  conic,  3fl—2xy  -f  Ayf^  -f  8ax  -f  26fly  -f-  27a«=0,^ 
^iHd  move  the  origin  to  that  point.   What  does'the  equation  (x—y  -h  3a) « =4ax  i/2  -f-  6a» 
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become  when  tlie  axes  are  turned  45"^  f     What  is  reprenented    by  t 
r=:ic^  sin  0'\-co80  ±  i/«»i2^  J 

3.  Find  the  equatioiui  to  the  tau^^ent  and  noniial  to  the  parabola  in 
Find  the  locus  of  the  iut4.>rHection  of  ]»er]K;udiculur  taagenti».  Find  the 
interiH'ction  of  ])er]>eiidicular  nornialH. 

4.  Show  that  in  the  ellipse  the  normal  bisects  the  angle  between  i 
tances ;  and  that  a  i>erpendi(Milar  uxmn  the  tangent  from  a  fociiciy  uieetH 
■npon  the  circumscribed  circle.  Find  the  relation  between  the  direction  i 
Jugate  diameters,  and  show  that  the  eccentric  angles  of  the  vertices  of  U 

diameters  differ  by  ^. 

5.  Trace  the  loci  of  the  etpiations, 

4y'-4xy  +  3jr-  +  '20x- U\if-m=  0,  and  (2jr-y )(2y  —  x)=  4x  +  4y - 

6.  Find  the  co-ordinates  of  the  points  where  the  parabola,  t^  =.  4af  l. 
normal,  y  =  »wjr  —  2am- am\  Show  that  the  locus  of  the  intersection  M 
with  the  perpendicular  upon  it  from  (9a,  6a),  taking  the  origin  at  tl 
t/*('^  +  y^)  =  a{x  +  y)(X'\-'2y){x-'Ay).     Trace  the  curve. 

7.  Through  the  point  A  (a,  o)  draw  a  line  meeting  the  axia  of  F  at  /?,  a 
line  meeting  it  at  C,  bo  that  0AC=z2  OAB,     It  is  required  to  find  the 
Interseotion  of  A  C  with  the  perpendicular  upon  it  from  B, 

INTEGRAL  CALCULUS. 

ELECTIVE  COURSE. 

June,  18^. — Time  allowed,  four  hour$, 

Cadst- Midshipmen  L.  Xixon,  J.  T.  Arnold,  E.  W,  Sutpken,  and  S.  S.  ffowL 
Cadet' Engineers  R.  IV.  Gatacoodf  Emil  Theisn^  fV.  H.  P,  Creighiom,  and  J. 

Integrate  the  following  expressions: 

I.  coB'^  (fdfi,      -i-.i.      .       .  (two  cases). 

2  dx  dx  '  dx 
'y/ix^-^-d^y   y^(j._a)(jr-.0'    \/{x  —  a){3  —  x). 

3  dx  dfi 
\a-i-rx^'/     «*"''• 

4.  -  ,   .  ,  (two  cases). 

5.  V{a'  —  h')dx,   x/{2ax  —  X')dx,   ji^^.j^J^  ^,)- 

^        x'dx 
^'x^-^-x^-2' 

(\-\-x^)dx 

•(l-^01/(l+-^-'+^")' 

8.  Fiml  the  wliolo  arra  of  tin'  ciirvos, 

r^=a  (1  —  cos  0),    and  a-y*r=x*  (a-  —  or-). 
U.  Find  the  arcji  of  tin*  ('urvf, 

4.V-  —  Axy  +  'yx'  —  1 T)  J/  —  '^r2x  -f  52  =  0. 
10.  Dodin'f  by  intej;rjitlon  a  formula  for  thr  volume  of  tli«' fruslum  oi*a«»" 
of  its  altitude  and  the  radii  of  its  l>ases      Find  the  volumo  generatt'd 
whieh  revolves  about  a  tanj^ent. 

II.  Find  the  volume  («f  an  el]ipsoi<l,  semi-axes  a,  h,  and  c;  and  tbf  \" 
t.dliptic  ]>araboloid,  s^'ini-axes  of  base  a  and  h,  ami  height  r. 

12.  Trace  the  curve  /*'•  -f-  y'  -.--  rvijr-j/- ;  find  the  area  of  the  loop,  and  the  or 
the  infinite  branches  and  the  asymptotes. 
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13b  Trace  the  curve  y'  +  ^if  —  ^^y  +  ^-"^  =  ^»  *^*^  ^^^  *^®  *^^*  ^^  *^®  loop. 

14.  A  straight  line  of  coustunt  length,  a-^/^,  moves  with  its  extremities  in  contact 

tb  two  fixed  lines  which  are  perpen<licular  to  each  other,  bnt  not  in  the  same  plane  t 

e  perpendicular  distance  between  the  two  fixed  lines  is  a.     Find  the  equation  to 

»  surface  generated  by  the  moving  line,  and  find  the  volume  included  within  the 

rface. 


X>KI>-A.RTM:ENX  of  I'ELYSICS  -A^ND  ohkmisxry. 

ELEMENTARY  PHYSICS. 

June,  1880.— T^e  allotced,  four  hours, 

[Ten  qaestions  required.  J 

• 

t.  Define  concisely  the  terms— mass,  weight,  density,  force,  work,  dimensional  equa- 

n,  centre  of  gravity,  moment  of  a  force  with  respect  to  a  point,  wave  and  wave 

ont. 

8.  Also  temperature,  coefficient  of  expansion,  8x>ecific  heat,  latent  heat,  index  of 

fraction,  critical  angle,  principal  focus,  virtual  focus,  and  coi^jugat^  foci. 

8.  The  numerical  value  of  a  certain  force  is  56  when  the  units  of  mass,  length,  and 

ene  are  a  pound,  a  foot,  and  a  second.    What  is  the  numerical  value  of  the  same 

■oe  when  the  unit«  are  a  kilogramme,  a  meter  and  second  ! 

^.  A  man  rowing  at  the  rate  of  eight  miles  per  hour  wishes  to  cross,  directly,  a 

'^r  which  takes  him  down  stream  at  the  rate  of  4  miles  per  hour.    What  course  must 

rteerf 
5.  One  side  of  a  (J  tube  3<="  in  diameter  contains  8  kilogrammes  of  mercury  at 
'C.  How  much  alcohol  at  same  t-emperature  in  the  other  side,  which  is  2<™  in 
■'Oieter,  will  counterpoise  the  mercury  f  What  is  the  relation  between  the  heights 
"^he  columns  of  mercury  aifd  alcohol?  Sp.  gr.  of  mercurj'  13.59;  coefiicient  of  ex- 
*«ion  of  mercury  .00018 ;  sp.  gr.  of  alcohol  .91 ;  coefficient  of  expansion  of  alcohol 

The  report  of  a.  gun  is  heard  15  seconds  after  the  flash  is  seen.  Required,  the 
*Oc©  of  the  gun,  the  temp,  of  the  air  being  22°  C,  and  the  velocity  of  sound  in 
*tj  0°  C.  333™  per  sec.  What  is  the  velocity  of  sound  in  a  gas  that  gives  with  a 
^<l  pipe  the  octave  of  the  note  of  an  open  pipe  sounded  with  airf 

Mrhat  will  be  the  volu ne  at  60^  C  and  820'"'"  of  a  flexible  balloon  containing  25 
^  of  air  at  12^  C.  and  740'"'"! 

'X'he  bathing  tank  is  about  10™  long,  5"^  wide,  and  1.75™  deep.  How  much  steam 
^  l>e  passed  through  the  x>ipes  to  raise  the  temperature  of  the  water  from  4°  C.  to 
^-,  provided  st^jam  enters  at  100^  C.  and  is  discharged  as  water  of  temperature 
C,  and  i)rovided  the  weight  of  the  tank  is  2,500  kilos,  and  its  specific  heat  .22? 

Prove  that  a  body  of  clear  water  is  ^  deeper  than  it  appears  looking  directly 
^.  An  eye  under  water  and  directed  towards  the  smooth  surface  see*  all  outride 
^^its  down  to  the  horizon,  and  at  the  same  time  all  object*  on  the  bottom.  Ac- 
^t  for  this  and  the  size  of  the  aperture  through  which  all  external  objects  are  seen. 
^:x  of  refraction  of  water  1.33-f . 

•^  What  is  the  size  and  position  of  the  image  of  a  flame  2'™  high  placed  14<=" 
^^  ft  concave  mirror  of  12^'"  radius  f 
*-■*  What  is  the  anglo  of  mininiuni  deviation  caused  by  a  glass  prism  whose  refraot- 

^ngle  is  &P  and  index  of  refraction  1.5  f 
^*  Describe  the  astatic  galvanometer  used  in  the  lecture  room.     If  a  current  flow 
^e  direction  of  the  arrows  in  the  diagram,  which  end  ot  the  astatic  system  will  tend 
*^«ve  up  ? 
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x>jei»artm:enx  of  eng-lish  sxxjidiks,  :sistor 

EUROPEAN   HISTORY. 

MOXTHLY    EXAMINATION. 

October,  1^9.— Time  allowed,  two  homr$. 

1.  "There  was  a  continuoufl  succession  between  the  early  and  later  emp 
out  any  break. ^'  Show  this,  tracing  the  important  steps  in  the  sucoecsic 
Augustus  and  Charles  V. 

2.  Explain  the  imx>ortAuce  of  the  feudal  system  in  its  effects  on  goTernm 
ciety  in  the  middle  ages.  • 

3.  Give  an  account  of  the  Latin  Empire  of  Constantinople  and  of  the  cr 
which  it  l>egan.  • 

4.  Give  some  account  of  Popes  Julius  II,  Leo  X,  Alexander  VI,  Sixtiu  V 

5.  Give  an  account  of  the  confession  of  Augsburg;  the  battle  of  Lepanto 
of  tlie  Netherlands. 

6.  Draw  a  map  of  central  and  western  Europe,  as  settled  by  the  Peai 
phalia,  putting  down  the  boundaries  of  the  principal  states,  and  the  follov 

1.  Avignon.                   6.  Dunkirk.  11.  Loire  R.  Uk  Vy 

2.  Strassburg.               7.  Metz.  12.  LUtzen.  17.  iii\ 

3.  Bremen.                    8.  Augsburg.  13.  Paris.  l?.  C'a 

4.  Rhone  R.                   9.  Orange.  14.  Milan.  VJ.  Zii 

5.  RouHsillon.  10.  LUbeck.  15.  Elbe  R.  2().  Ln 

EUROPEAN    HISTORY. 

MONTHLY    EXAMINATION. 

November,  1879. — Titne  allowed,  4wo  kovrB, 

1.  Italy,  18.59-1861. 

2.  Explain  the  causes  and  results  of  the  war  of  the  Austrian  8ucc*»«ioD. ; 
sides,  states  engaged,  and  leaders. 

3.  Give  some  account  of^l,  Thiers  ;  2»  Hernadotte;  3,  Duke  of  WcUiniJt. 
suth  ;  5,  Isabella  of  Spain. 

4.  Show  how  the  abdication  of  Francis  II,  in  1806,  put  an  end  to  thf  If 
Empire. 

5.  Give  an  account  of  the  circumHtanc<*H  that  led  to  the  French  rerolnti": 

6.  Draw  a  map  of  central  and  western  Europe  at  the  height  of  N»poln» 
putting  down — 

Amiens,  l^ressburg,  1 

Trafalgar,  Jena, 

Leii)zig,  Wagrani, 

Elba,  Copenhagen, 

Auftterlitz,  Malta,  1 

and  the  boundaries  of  France,  Spain,  Rhine  Ctmfederation,  Bavaria,  Sai«^o] 

Grand  Duchy  of  Warsaw,  Westphalia. 

CONSTITl'TION  OF  THE  TXITED  STATE.S. 

monthly  examination. 

Decemhkk,  l^[K—Timc  allowed,  two  hourtt. 

1.  Explain  bill  of  attainder,  Irtter  of  nmnpie,  bill  of  credit,  law  iniptirn 
giitiou  of  contracts,  legal  tender,  bonds  an<l  stocks. 

2.  Explain  the  methods  of  voting  in  Congr«H*s,  and  give  the  pn»vb*iim*»» 
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.•titution  in  regard  to  recording  votes.    State  briefly  the  three  ways  in  which  a  bill 
may  become  a  law. 

3.  Who  presides  in  the  court  of  impeachment  when  the  President  is  tried  ?  Why  T 
What  can  you  say  about  the  disability  of  the  President  from  discharging  his  duties 
in  such  a  case  !  What  is  the  lightest  punishment  that  a  court  of  impeachment  can 
inflict!    The  heaviest? 

4.  Acts  have  been  passed  ''  which  are  indefensible  on  the  theory  of  specially  enume- 
Xftled  powers,  and  which  can  only  be  sustained  on  the  general  doctrine  of  national 

'  •OTereignty."    Explain  fully  the  theories  referred  to,  giving  examples  of  such  acts, 
'  and  state  and  explain  the  constitutional  clause  referring  to  the  general  powers  of 
Congress. 

5.  Describe  the  system  of  national  banks,  stating  the  limitations  as  to  circulating 
notes.  Point  out  its  advantages  over  the  old  system.  How  were  the  State  banks 
emnpelled  to  withdraw  their  circulation  ?  What  change  was  made  in  the  coinage  in 
18&3f    Explain  excise. 

CONSTITUTION  OF  THE  UNITED  STATES. 

MONTHLY  EXAMINATION. 

January,  1880. — lime  allowed^  two  hours, 

1.  State  the  powers  of  the  President  granted  by  the  terms  of  the  Constitution. 

2.  Explain  law  and  equity,  original  and  appellate  jurisdiction,  writ  of  mandamus, 
indictment. 

3.  In  what  does  treason  consist  according  to  the  Constitution  f  What  is  necessary 
to  a  conviction  of  this  crime  ?  What  is  provided  in  the  Constitution  in  regard  to  the 
punishment  of  treason  ?    Wliat  is  constructive  treason  ? 

4.  What  are  the  provisions  of  the  Constitution  and  of  the  statutes  in  regard  to  the 
surrender  of  fugitives  from  justice  f 

5.  State  the  provisions  of  the  Constitution  in  regard  to  the  admission  of  new  States; 
in  regard  to  the  government  of  the  Territories.  State  the  cases  in  which  foreign  ter- 
xitory  has  been  acquired,  and  discuss  the  constitutional  power  of  the  government  to 
make  such  acquisitions. 

RHETORIC. 

MONTHLY  EXAMINATION. 

March,  1880. — Time  allowedf  two  hours. 
f  Omit  any  one  yon  please  of  the  seven  questions ;  the  answers  to  only  six  of  the  qnestlonB  required.] 

I.  Name  and  explain  the  four  facts  or  processes  that  form  the  constituent  elements 
of  science. 

H.  Explain  the  importance  and  bearing  of  (1)  chronology,  (2)  geography,  in  the 
«tady  of  history. 

m.  Explain  the  t^mis  " subject  world "  and  ''object  world,"  genus  and  specific 
difference,  rule  of  parallel  constniction. 

IV.  Distinguish  the  meaning  of  the  phrases  on  the  contrary,  on  the  other  hand, 
4Mmversely,  obversely. 

V.  Give  Blair's  rules  for  unity. 

VI.  "  The  pntting  of  what  is  specific  and  concrete  for  what  is  general  or  abstract 
Ib  a  means  of  strength.''  Explain  the  terms  in  the  above  passage,  and  show  by  reason- 
ing and  by  origiual  illustration  that  the  statement  is  correct. 

VIL  Show  how  it  is  that  many  objects  and  compositious  have  the  power  to  please 
After  freqment  repetition. 


94  EXAMINATION   PAPERS,    1879-BO. 

RHETORIC. 

MONTHLY  EXAMIXATIOX. 

April,  li*80.^Ttme  allowed,  two  houn, 
[N.  B. — Omit  any  one  of  the  eight  qneations  you  please;  the  antwen  to  aeT-en  only  an 

I.  DUtingiiish  between:  (1)  Loose  senteuco  and  period,  (2)  Tantolo^-ai 
ancy,  (3)  Wit  and  humor,  (4)  Exam]>le  and  illustration,  (5)  Description, 
and  exi)OHition.     Take  tliree. 

II.  Explain  :  (1)  Mixed  metaphor,  (2)  Balanced  sentence,  (.3)  Illative  cc 
(4)  Pointed  stylo,  (5)  Obverse  iterati<m,  (6)  Induction,  (7)  Dcdaclion.     Tak 

III.  Give  the  main  rules  for  the  structure  of  the  paragraph. 

IV.  "  The  proof  of  a  principle  indirectly  contributes  to  its  expomtion."    ! 

V.  Explain  definition  by  analysis,  burden  of  proof,  argiimentuin  ad  homi 

VI.  **As  in  argument,  so  in  oratory,  there  must  bo  some  common  grom 
upon."  Explain  the  nature  of  the  '*  common  ground''  alluded  to,  and  shi 
affords  data  for  the  orator. 

VII.  Name  and  explain  the  four  meth(Kls  of  inductive  proof. 

VIII.  Explain  fully  what  is  meant  by  saying  that  a  composition  is  in  *' go 
with  reference  both  to  permanent  and  variable  standards. 

NAVAL  HISTORY. 

May,  1880.— 71iiM<>  allowed^  four  houn. 

[*  Starred  qui^stions  are  altematiTea.] 

I.  Explain  the  offensive  and  defensive  tjictics  of  the  galley  period.  ExpUi 
corviis,  (2)  the  doI]>hin,  and  name  the  battles  in  which  they  wers  particalarly 

I.^  Give  the  names  and  dates  of  the  battles  in  which  the  following  wm  i 
cannon,  chain-shot,  shell,  flag-signals,  the  technical  order  of  battle  of  the  »i 
iron  armor. 

II.  Give  a  brief  history  of  the  development  of  naval  guns  and  their  appon 
including  fabrication,  locks  and  sights,  carriages,  and  projectiles. 

II.*  Name  the  offensive  weaptms  of  modern  naval  warfare,  and  give  aiita! 
the  relwtive  power  and  range  of  each.  Name  and  describe  briefly  (1)  Ibf  a 
ship-of-war,  (2)  the  first  ship-of-war  with  screw  proi>eller,  (3)  the  first  stid** 
of- war. 

III.  Give  a  brief  account  of  any  three  of  the  following:  Robert  Blake,  Vai 
Villeneuve,  Earl  St.  Vincent. 

IV.  Give  an  account  of  the  battle  of  Naupactus! 

V.  Give  a  tactical  account  of  the  battle  of  Copenhagen,  with  a  djajersn 
the  ]>osition  of  adjoining  lan<l,  the  channels,  and  fleets.  State  the  oppowai 
cominantlerH,  and  results. 

VI.  State  the  n^lative  strength  and  distribution  of  the  o]>posing  naval  f"M* 
beginning  of  the  Knsso-Turkish  war  of  If^T-V,  and  give  a  full  account  of  »•: 
livi"  torpedo  engagements  of  the  war. 

VII.  Battle  of  Trafalgar:  date,  op]H>sing  forces  and  commanders,  ta*-tir*i« 
results.     Draw  and  deseribe  diagram  of  battle. 

VIII.  Battle  of  Lissa  :  date,  opposing  fonres  and  commanders,  detail*  of  t 
r<*sult8.     Show  that  the  ])attle  of  Lissa  represents  an  eiwH-h  in  naval  wjrf;»rc. 
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FRENCH. 

June,  1880. — Time  alloivedf  five  hourn. 

Translate  into  French. 

PAU,   THE   BIRTHPLACE   OF   HENRY  THE   FOURTH. 

Vma  is  one  of  tlie  most  interesting  cities  of  the  sonth  of  I?Yance.  It  lies  in  one  of 
Inmost  beautiful  and  fertile  countries  in  Europe,  in  one  of  the  finest  climates;  and 
m  city  itself  is  clean  and  airy.  Ah  for  the  environs  of  Pan,  they  are  e<^rtainly 
-inttifuL  The  Gave  winds  through  the  charming  country  that  surrounds  the  town. 
%B  chief  interest  of  Pan  aristts  from  its  having  been  the  birthplace  of  Henry  IV,  and 
mm  the  castle,  which  is  still  to  be  seen  nearly  in  the  same  condition  in  which  he  left 
*  The  castle  of  Henry  IV^  is  of  more  ancient  date  than  the  town.  Pau  was  founded 
Boat  the  middle  of  the  tenth  century.  The  site  of  the  castle  is  finely  chosen.  From 
■  towers,  and  even  from  the  windows,  you  discover  the  whole  province  of  Beam, 
actainly  one  of  the  most  fertile  in  the  world ;  and  the  majestic  range  of  the  Pyrenees 
"ttie  background  of  this  rich  picture.  The  cradle  of  the  king  is  seen  in  the  chamber 
■lero  he  was  bom. 

SHIPWRECK   OF   PRINCE  WILLIAM. 

■[cnry  the  First,  king  of  England,  and  son  of  William  the  Conqueror,  having  been 
ftikined  in  France  during  three  years,  wa8  preparing  to  return  to  England.  On  his 
^iv»l  at  the  port  of  Harflenr,  a  sailor  pres»*nted  himself  before  him  and  offered  his 
^Mcl  for  the  passage  across  the  straits.  The  king  replied  that  he  had  already  mftde 
^ilee  of  a  vessel,  but  he  would  willingly  confide  to  him  his  son,  Prince  William,  and 
^PkincesH  Adela,  with  their  retinue,  which  consisted  of  the  lords  and  ladies  of  the 
^Ut,  barons  an<l  baronesses,  knights  and  other  gentlemen,  with  their  wives.  The 
f^mA  did  not  depart  until  the  evening,  and  by  the  imprudence  of  the  sailors,  excited 
"Ue  wine  which  the  prince  had  distributed  among  them,  she  struck  against  a  rock, 
^^Kidered,  and  of  three  hundred  persons,  men  and  women,  one  only,  a  butcher  of 
K^en,  named  B<5rold,  was  saved. 

FRENCH   DICTATION. 

fr^melques  jours  apres,  la  gazette  annonga  que  Tempereur  6tait  h  Paris,  et  qu'on  allait 

--^Konner  le  roi  de  Rome  et  rimp<^rntrice  Marie-Louise. 

^^1  ne  pensait  d6jii  plus  h  cenx  de  la  Russie,  oxce]>t<^  leurs  families. 

^Is.  Goulden,  qnand  nous  (^tious  seuls  ii  travailler,  me  disait  quelquefois: 

^   oeux  qui  sont  nos  maltres,  et  ({ui  disent  que  Dieu  les  a  mis  sur  la  t-erre  pour  faire 

^*>iC  bonheur,  pouvaient  so  figurer,  au  cominencenient  (Pune  campagne,  les  pauvres 

"-^Jards,  les  malheureuses  meres  anxiiuels  ils  vont  en  quelque  sorte  arracher  le  camr 

^*»«  entrailles  pour  satisfaire  leur  orgueil ;  sMIs  pouvaient  voir  leurs  larmes  et  en- 

^jre  leurs  gc^missements  au  moment  oil  Fou  viendra  leur  dire:    Votro  enfant  est 

""■^t vousne  le  verroz  plus  jamais!     II  a  p<^ri  sous  les  picds  des  chevaux,  on 

^  ^ra84^  par  un  boulet,  on  bien  dans  un  h^pital,  au  loin, — apr^s  avoir  <ft<5  d6coup6, — 
^*  la  fievre,  sans  consolation,  en  vous  appelant  cornme  lorsqu'il  ^tait  petit!  .... 
^  pouvaient  se  tigurer  les  larmes  de  ces  mt»res,  jo  crois  que  pas  un  sen  I  ne  serait  assez 
'^^re  pour  continuer.  Mais  ils  ne  pensent  ^  rien ;  ils  croient  que  les  autres  n'aiment 
^^nrs  enfants  autant  queux;  ils  prenneut  les  gens  pour  des  bAtes!  lis  se  trom- 
^  ^  tout  leur  grand  g<^uie  et  toutes  leurs  graudes  id^es  do  gloire  ne  sont  rien,  oar  il 
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u'y  a  qifiiiu'  chow  p<mr  Iai|iicll(>  uii  pi*upl«Mloit  iiinrchtT, — li'»  hoiiirr 
onfantN  i-t  les  virillanlM,— rVst  i|naii«l  on  attiiqui*  notre  liluTt^^.  roniii 
UKMirt  fiiwinblf  oil  Ton  jr«'ijr»«* '*»*"'!" hir  :  cclni  qui  r«"»teiMi  arri^n*  ••>! 

qiir  Ics  aiitrort  ru*  batttMit  ])i>iir  Ini la  victoirp  ircst   pas  p 

cllo  t'st  pour  t«»u.s.  If  tijs  rt  1«*  pi*nMlrliMHl»'iit.  ItMir  faiiiillr;  h\\h  Konr 
ht'lir,  iiiiiiH  ils  soiit  iiiorts  ]»i)iir  It* iirs  droits.     Voi];\  Josp]>li,  la  immiIi*  ;;ii 
HoniK*  111*  ]M'iH  SI?  ])]iiindn*:  toiitt'<  \os  aiitnvs  sour  lioiit«*iisr»s,  vt  la  *z 
port«*iit  ii*L*st  pas  lu  j[xl«»ir»'  <l*'i'"  liommi',  r'l-st  la  ;r|oiiv  iriiiit*  lit"-t«-  •»aii 

(iKAMMAK. 

1.  (iiv«»  tlir  FrtMU'h  of  tlu*  d<*moiistrativ«»  a<l.j«'<'tivos,  thin,  that,  lhr*{ 

2.  Wlii'ii  iri  tin*  fonii  <r  iisfil  ?  ami  xvlicii  the  lorin  vet  f 
'A.  (Iiv«»  the  Fn'iiih  for  whirh,  ivhat. 

4.   How  iiiaiiv  <'lassi'S  <»f  viTh.s  aro  tluTr  in  Kn'nch  .'    How  an*  Tli«'y 

Ti.   How  is  tin*  oliji'Ot  of  a  tiansiiiv**  v<*rl»  ralh-d  f 

r».  Whrn  is  a  noun  sai<l  to  hv  usimI  in  a  ;;i'n<*ral  s4Mih«»  .♦ 

7.  WIhmi  is  a  noun  8ai«l  to  In*  ust-il  in  a  (b'liniic  hi'UM*  .' 

H.  What  is  th«'  Fn*n<li  for  ••/  lih  fruit"*.'     Why  is  tbo  artifli'  nsi-ii 

IK  Tw«)  v«»rl»s  brinir  joined  in  roust  met  ion  and  havin;^  tlir  •s'lnii* 

iuinhI  is  thi'  scfond  placed  .' 

in.  When  is  the  /  «>r  /  doubled  in  verbs  eiidin>r  in  *7»r  ami  «■^r  .* 
11.  What  jdai**'  do  the  obJ«;etive  pronouns  oreupy  .'     Is  tlien*  u**  *'\ 
1*2.   How  are  they  plaeed  in  ri*;iaril  t«i  eaih  otlu-r .'    What  is  ibi-  Ki- 

it  to  *M.  1/  to  IJitu"  f 
\\\,  What  is  the  meaning;  of  vhvz?     <iive  an  exaiiqdo. 
14.  What  is  the  nuMiUin^  of  dt-roir  befori*  an  iiitliiitive?     <iivc  an  t 
lo.   How  nnuiy  priniitiv**  parts  has  a  Kn'ueh  verb?     Nanit'  tlirni. 
Iti.  Wlu'U  are  liaint  and  en  to  !»•■  us<'d  f     (Jive  two  (•xaniples. 
17.  Whieb  numeral  adjectives  do  the  French   us<»  for  the  days  i 

names  of  sovereij^ns .' 

IH.  IKm's  tlu»  j>ast  ]>articiple  vary  in  ^en<ler  and  unmb(>r  f 

lU.  With  what   doi»s  it  a;xree.'     When  does  the  agreement   take 

am  pies. 

*20,  (live  t)ie  use  of  the  Hubjuuctive  mood. 

Questions  on  l-a  Fontaine's  fables. 

Heading. 

Conversation.    • 

(jonJu^Cato  J'ain\  lin-y  phiin-.  «»/*iti'.  nllrr,  mroiffr. 

KLKCTIVK   COl'K.sr,   IX   .SPANISH. 

Jink,  1?«h». 

Trufislalt'  into  SpnnUh. 

ha  noblesse  dVim«'  et  les  h«T'iii|Ues  vertu^^de  (iu^uuin  I'taient  .•»;  bi-  ' 
que  nil  UH'  les  maures.  se-^  einu'iiiiN,  raNaii-ut  siirnommi*  le  Bon.  Si 
«'t  •'•MI  lirnn^iiir  iM-laii-nnt  surioiit  a  Z.irifa  iju'il  oeeupait  a\ei*  nin-  j- 
Inr^qiK-  h'  iiMlDiitablc  Infant  I)imi  Jnaii  de  (.'astille  qui  eomuiamlair  jn* 
vint.  a  la  hie  de  r».(MH>  bommes,  mettii'  le  sie^^e  tb*vaut  i-ettf  pl.i*  i- 
nmis  s'i>tai«-itt  « i  ouli->  di-pui>^  que  la  \  ille  axait  i-tt-  invt'nii«>.  <«:in'<  >.a' 
ua<«'^eut  aiii-un  si;;iH>  d'at)'aibii»»i-meut.  Loin  de  la,  tons  b-.^  a'.^^.mr 
pnns^is.  et  Don  .hian.desesprraut  de  s'm  n-ndre  maltre  jiar  l.i  for^f  • 
lie  reeourir  a  la  xoirdo  n«'>;;orial iiuix.  11  tit  d<uie  dirt*  a  <iu/iii.iTi  «i 
reiidie  I'lait  veuu:  qu'il  ne  jMiuvait  e»ipi'rer  di'  t«Miir  plus  lont;t«'nipH  i 
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npdrieiire  par  le  nombre  de  ses  troupes,  et  que  rhnmanitd  mdme  Ini  faisait  nn  de- 
r  de  c^der,  quelque  dure  et  p<5nible  que  pftt  lui  paraltrc  cette  u^cessit^.  Cee  pre- 
rea  ouvertures  ayant  6t6  rejet^^es,  Don  Juau  out  recours  &  un  autre  expedient.  II 
AToir  k  Guzman  quMl  consentirait  h,  lever  le  si^ge,  si  la  moiti^  des  richesses  renfer- 
m  dans  la  ville  lui  ^tait  livr<^e,  Guzman  devant  rest^r  libre  do  s'approprier  Tautre 
ti6,  si  bon  lui  semblait.  La  r^plique  dii  h6ros  no  se  fit  pas  attendre.  EUe  <?tait 
u  con9ne:  *'  Li>  victoire  ne  8^acbct«  )>aH ;  elle  est  au  i)lus  valeureux."  Irrit^S  de  ce 
bio  refus,  il  r^iolut,  en  dosespoir  de  cause,  de  tenter  un  d«rnier  moyen,  moyen  io- 
«y  il  estyrai,  mais  infaillible  Melon  lui,  car  le  1.1cbe  et  le  mediant  ne  sauraient  juger 
DDur  de  rhomme  d^h  onneur.  II  avait,  en  son  pouvoir,  le  tils  unique  de  Guzman, 
i  s'^tait  charg<^,  six  niois  auparavant,  de  faire  transporter  au  Portugal.  II  le  fit 
luire  sous  les  murs  de  la  ville,  et  fit  dire  au  pere,  que  si  la  place  ne  lui  ^tait  pas 
ise  sur  le  cbamp,  il  ferait,  sans  d61ai,  trancher  la  tHe  ik  son  enfant.  Lorsque  cette 
«ce  ent  6t6  connuuniqu6e  li  Guzman,  il  se  ren<lit  aux  cr<5ncaux  du  fort,  d'oti  il  put 

son  fils  pour  la  derniere  fois,  et  entendre  les  g<5missement8  (|ue  lui  arrachaient  lea 
—Ate  de  mort  qu'il  avait  sons  les  yeux.  On  dit  qu^^  cette  vue,  son  Amo  se  troubla 
ae  son  visage  fut  inond<^  de  plenrs.  Mais  refoulant  aussi(6t  ce  cri  de  la  nature 
Bg6«,  il  8'<$cria  d*uue  voix  encore  <^mue,  mais  oti  peryait  la  fermet^  du  h^ros:  '^Mon 
Knon  fils  bien  aimd,  montre-toi  digno  de  celui  de  qui  tu  tiens  la  vie,  et  sache  en 

le  sacrifice  h  la  ])atrie;  le  d<5sbonneur,  dans  ce  monde,  et  des  supplices  ^temels 

I'autre,  seront  le  part  age  du  misi^rable  qui  va  ie  ravir  le  jour."  11  dit,  et  le  cceur 
^  d«  douleur,  il  reprit  la  route  qui  devait,  dans  quelques  instants,  le  remettre  en 
inc©  de  cette  tendre  m5re  k  laquelle  il  nYtait  plus  possible  de  d^guiser  Taifireax 

qui  Tatteignait  i\ee  moment-1^  ni^nie.  Aux  grandes  Ames,  les  grandes  ^preuves : 
*i8t  la  loi  de  Dieu.  Guzman  devait  r<5prouver,  mais  il  6tait  h  la  bautenr  du  rdle 
&«  cruel  <5v<5nement  lui  prescrivait,  et  sMl  ne  lui  fut  pas  donnd  d  adoucir  la  douleur 
>11©  qui  ne  pouvait  6tre  consol^e,  parceque  son  enfant  n'i^tait  plus,  il  sut  du  moins 
rer  tout  ii  la  fois,  ces  deux  victimes  <lu  cruel  devoir  que  riionneur,  non  moins  que 
»ligion,  lui  avait  imposes.  Le  soleil  s'^tait  couch6  sur  cette  sc^ne  d'horreur  et  la 
fl^escendue  des  cieux,  ^.tendait  ses  lugubres  voiles  sur  les  deux  camps ;  tons  ^talent 
KXpis.  Deux  6tres  seuls  ne  dormaieut  point ;  une  m^re  que  la  douleur  tenait  ^veil- 
^t  an  p^re  disposant  tout  x>our  tirer  vengeance  de  Pinfame  assassin  de  son  fils. 
ibe  blancbissait  k  peine  les  bords  de  I'borizon,  que  Guzman  k  la  tdt«  de  sa  petite 
^e  de  h^ros,  p^ndtrait  dans  le  camp  de  Don  Juan.  La  valeur,  ebez  eux,  suppliant 
sombre,  la  terre  fut  bient6t  converts  des  corps  morts  de  leurs  ennemis  qui  surpris, 
^vaut^s,  et  ne  pouvant  so  defendre,  s'enfuirnnt  bouteusement,  laissant  leur  camp 
^oavoir  des  cbr^tiens.  Don  Juan  ^cbappa  au  carnage,  mais  convaiucu,  trop  tard 
^son  bonneur,  de  Timpossibiiit^  de  prendre  Zarifa,  sous  nu  chef  tel  quo  Guzman, 
^  leva  la  si6ge,  et  alia  porter  ailleur  sa  bonte  et  sa  fureur. 


fSECOND  CI^AfSfS. 

SEAMANSHIP. 

CADET-MIDSHIPMEX   ONLY. 

JuxK,  1880. — Time  allowed,  five  hours. 

Ship  toi)raast-cap  and  send  up  topgallant  mast. 

Shift  topmast-studding-sail  boom. 

Sketch  a  topsail ;  name  the  different  part« ;  describe  all  the  fittings ;  reeve  the 

;  and  make  ui)  the  sail  r(?a<ly  for  bending. 

Describe  in  detail,  setting  and  taking  in  a  topmast-studding-sail ;  make  a  sketch 
^ng  the  lead  of  all  the  gear. 

^l>escribe  a  triatic  stay,  and  make  all  preparations  for  hoisting  out  the  steam 
c^h,  stating  the  duties  of  the  diifereut  parts  of  the  ship. 
7  N  AB 


1.  Name  the  clitl<  lUirtions  of  a  Beet 

in  Line)  nat iirnl  ordci  ^  iiniit  iit  iti^  the  iitattotj  of  thr  ^ofninftitfll 
squadmn  rKiiiiiiuDdi'W.     Ol  wliat  in  a  rfwrvt*  tliviHi(»ii  roiii(»(ji 

^,  Flci*t  ill  ilmiblis  coliinuif  natural  iinler,  fonn  it  into  (ripl 

3.  Fleet  iu  columns  of  vt'twx^lM  a  breast  by  dtvii^ioiiM,  fonu^ 
coutn*  divi>«iuj),  uatTirul  order. 

4.  Fleet  in  colunai  of  veiMjitlf*  nlirrMi^t  by  divmiundi  tia 
form  it  luto  columti  of  vemelA  on  right  di%'i>tioti  with  tl 
courao. 

5»  Fleet  in  line,  hoiuliiig  N.  form  it  into  echelon  of  veimeW  ] 
NNW.  courbc. 

6.  Fleet  in  column  of  TesiieU  abreftst  by  divimcm^,  by  the 
store  itj*  order  on  tb*^  hatne  tack, 

7*  Change  Itoui  wiiiyl^*  «M»lijmn  «if  vewaw^ls  to  etduum  of  i 
the  other  tack  with  leading  dlvit^ion  to  leeWMtL 

a  Muke  ttigual  NVV.  f  W.  _ 


» trtpl 

I 


OKDKAKCE  AND  ARMOR. 

CAtUCl ->1  llKHlllt«M EX   l>!t|.y, 

J  A  N  u  A  itY,  18tH».— Time  aihwfd,  f0mr  \ 

I,  Dc*»cribc  in  dt^tail  ti  turret  eurrta^e* 

"2.  Draw  and  describt!  the  eomiin^H.Hc»r  of  n  turn^t  cftrria 

3.  D«^H€nbe  the  lomlluf^,  workinf^;  nnd  sighting  of  tor 

4.  DcHcribe  in  detail  the  mannfAt'tun*  and  iusfKM-.tion  of  J 

5.  Kftiue  and  explain  the  two  syateins  of  rilling  uswd  in  i 
new  Pam>tt  and  Btittcr  riuj^?** 

6.  Draw  and  ileMeiil>e  the  Schonekle  pcrcufMhm  fiu<<«, 

7.  Draw  Vlll-ineli  M,  L.  S,  B.  to  ncnle,  ^iviii)^  uouieiicb 
ing  wirevv  of  IXiinh  8.  B.  and  l(>l>pounder  M»  L*  R. 

B.    Urturritw  in  dntnil  i.bi*  i»ii.iitifttPtnr«^  of  tbi»  Xikyv  fclww^ 
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.  still  wat<»T,  and  in  a  seaway,  the  t^irj^et  being  stationary  f    What  parts  of  a  vessel 
Kmld  be  aiiucd  at  ?    Describe  the  sights  of  an  8-inch  M.  L.  R. 
S*.  Name  an<l  describe  the  character  of  the  varioiLs  injuries  which  may  bo  fonnd  in 
oih  M.  L.  and  B.  L.  ritlod  guns.     State  causes,  plaires  where  generally  found,  serioos- 
tts,  and  st«ps  to  be  taken  in  eacli  case. 

4.  "What  precautions  are  to  be  taken  in  opening  and  entering  magazines  and  shell 
waiB',  to  keep  dooiling  apparatus  in  good  iirder;  in  stowing  metatlio  cartridges, 
rimers,  fireworks  ?  Who  inspect  magazines  before  powder  is  ree-eived,  and  to  wliat 
!  their  inspection  directct!  f 

5.  State  in  full  detail  how  powder  is  stowed  in  magazines  alloat.  Describe  the 
crangements  for  supplying  a  battery  with  cartridges.  By  what  considerations  are 
3©y  contioUed  ?     Where  should  scuttles  btj  placed  ? 

6*.  Draw  and  describe  the  8-inch  M.  L.  R.  and  describe  it«  manufacture. 

7.  What  care  is  to  be  taken  of  bores  and  l)reech  mechanism  of  ritled  guns  in  firing, 
Leaning,  and  transportation  ? 

8.  Give  the  nomenclature  of  the  S.  P.  central  compressor  carriage  and  slide,  and 
Mcribe  the  compression  gear.     Give  drawings. 

9.  Company  in  line  at  a  halt,  wheel  aud  march  to  the  front  in  column  of  fours ; 
larohing  in  colijmu  of  fours,  march  to  the  front  in  line. 

10.  Battalion  in  column  of  fours  on  the  march,  form  front  into  line,  face  to  the  rear, 
^ttalion  in  column  of  fours  deploy  into  close  column  of  divisions  on  the  leading 
■riaions.. 


SURVKYING!-. 
ASTRONOMY. 

CADET-MIDSHIPMEN   ONLY. 

January,  1880.— Time  allowed,  four  hours, 

-  Sxplain  the  method  of  determining  the  right  ascension  and  declination  of  stars, 
^"fcioning  the  instrument  used.  What  is  the  error  and  w^hat  is  the  rate  of  a  clock  f 
'   "^vhat  is  the  equatorial  instrument  used? 

•  Kow  should  the  finder  of  a  meridian  circle  be  set  in  order  to  point  the  telescope 

•  mtar  whose  declination  is  10^  south,  the  latitude  being  40°  north,  and  the  read- 
^or  the  horizontal  i)oint  0^  f  How  would -you  construct  a  vernier  to  read  to  10", 
'v-iilue  of  a  division  of  the  limb  being  10'  f 

Oive  the  principal  proofs  of  the  earth*s  rotation  upon  it*  axis.  How  is  twilight 
fa^cl  t    How  long  does  it  last  ? 

Explain  the  ecpiation  of  time. 

Explain  the  retrogradation  of  the  moon^s  nodes.  How  is  the  moon's  horizontal 
^llax  dct<;rmine<l  f     Define  altitude  and  azimuth. 

•  Oive  the  ditterent  kinds  of  lunar  and  solar  eclipses  which  may  occur.  Wliat  are 
Vhases  of  the  moon  at  each  ?    In  what  part  of  her  orbit  must  the  moon  be  at  the 

^^  of  an  eclipse  f     Which  limb  of  the  moon  is  first  eclips<»df    Which  limb  of  the 
*      In  what  dire<'ti«)n  does  the  moon's  shadow  cross  th<*  earth  ?    Does  a  star,  when 
■*lt«Ml  by  the  iiuwrn  in  its  first  <piai*t<'r,  disappear  behind  the  bright  or  dark  limbf 
'     Kxplain  the  cause  of  the  ti<les  and  of  their  daily  inequality.    What  are  spring 
'^    lieap  tides  .'     How  would  you  determine  the  establishment  of  a  port! 

•  Name  the  boilics  of  the  solar  system  in  the  onler  of  their  distance  from  the  sun 
''  ill  the  order  of  tlnMr  size,  (iive  the  number  of  satellites  of  each.  Define  right 
•"^XiHion,  deelinaiiou,  and  hour  angle. 

•  Of  what  parts  is  a  coinet  composed  ?  How  are  comets  distinguished  and  recog- 
^*1  ?  What  are  shooting  stars?  What  causes  star  showers,  aud  when  do  they 
^*  f     Define  celestial  latitude  and  longitude. 


HEAT. 
JttKK,  1880,— n*w<*«Zfoirfirf, /our  ^ 

I.  lu  correct ing  the  baroiiiptri*'  ht^i|i(bi  for  teiuperatiir 
or  of  real  i^xpntiHion  of  H^.  um^il  f    (Give  reationa  for  tht^l 
at  758'"^»^  ttt  20^^  C,  wimt  is  the  carrt'«t«cl  r^fiditig  f    ViH 
bcin^'.OlMmitl;  iiml  of  Hg.  JXK)I8. 

2*  III  tk  biiron)ot4.^r  tnbe  the  MpAce  AB  coutjUJis  satttriita 
of  wfttiT  on  »urfa<'e  of  nn  rrnry  tit  B.     Wbjit  will  twciir  (If 
Btatit)  if  thi«  tuhe  1>e  sliKhtly  luwer»MJ  f    Wh»l  if  Iht*  Utln 
tenipenittire  be  raiBtvd  f    Btiite  how  the  heiju^litof  the  i 
eftch  <-'a>*p, 

:^*  iJt'liiit*  rohitiv*'  hiinii*lity.  Through  17  tnlws  coot! 
suliihurlc  iiciil,  a  cuhiv  nitH<?r  of  air  at  Ih'^C'm  pocked 
weigh  3.95  graina  more  than  b«^fon?.  Rpqnired,  the  | 
Weight  of  a  litre  of  dry  air  at  0^  r*hd  IW**'^,  l,*Mii,  - 

4.  Deduct?  and  t^xplaiii  Apjohtr«  formula /"  ==/* —     ' 

AsauiTie  ih«  Ittient  1 


$pec.  ^'avity  of  aqitt'oiui  vapor  .62Ii5. 
bulh  to  lie  1*96-  Fahr. 

5.  WTjat  will  be  the  weight  of  a  litre  of  nmiBt  ah* 
tive  butoidily  beiiitr  .ft'A,     M:i3Limion  tiuAion  of  :M[ti«>oiiJi] 

6*  What  nubstauee  will  traiiHinit  the  luittiaout*  and 
froru  the  »uu  ?     What  aiX^oiupliHhe^  the  reverttt?  f    W*hn 

7.  Make  a  drawliig  ofUe^uault'o  apiiaratiiH  for  detemiitl 
The  renervoir  of  a  Kej^naulfw  apparatim  bfw  a  capaelty  of 
is  2£F  C.  It  is  tilled  with  lutmjJten  at  a  pressure  of  ft  atti 
mitted  to  llow  through  the  heater  aud  calnirliii<H*'i  luitil  ^ 
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reloped  is  equally  distributed  between  the  ball  and  the  tar<i;et,  how  many  degrees  C. 
will  the  15  in.  ball  be  raised  in  temperature?    Spec,  heat  of  iron  .1138. 

10.  In  the  cycle  of  operations  of  the  theoretical  engine,  show  by  a  diagram  what 
represento  the  mechanical  equivalent  of  Afdv.  Deduce  an  expression  for  Carnot's 
ftmction  wheu  a  perfect  gas  is  taken.    Also  in  terms  of  the  absolute  temperature. 

£XTRA. — State  the  principles  of  ** Conservation  of  Energy,"  and  ^'Dissipation  of 
Energy,"  and  point  out  their  bearing  upon  the  possibility  of  perpetual  motion. 


DESIGNING  MACHINERY. 

CADET-EXG1NEER8  ONLY. 

June,  1880. — Time  allowedj  four  hours. 
I  Any  four  of  the  last  eight  and  any  two  of  the  first  six  questions  may  be  omitted.  ] 

1.  The  efficiency  of  a  given  engine  is  .1  and  of  the  boiler,  .8.  The  composition  of  the 
ooal  is  C  90,  H  6,  O  4,  how  much  coal  must  be  burned  per  hour  to  develop  400  H.  P.  f 

2.  Find  from  indicator  card  and  data  on  sheet  A,  considering  clearance  and  recom- 
pression, .  the  required  weight  of  feed-water  per  hour.     Density  of  feed- water,  ,j-. 

Density  of  water  in  boiler  .  *.     The  weight  of  steam  passing  through  the  jacket  is  Vb 

tbat  used  in  the  cylinder. 

3.  From  the  indicator  card  and  data  on  sheet  B  find  the  H.  P.  This  engine  has  a 
friction  dynomometer  attached,  with  a  weight  of  3,050  lbs.  on  a  balanced  lever  ten 
feet  long.     Find  what  per  cent,  of  the  H.  P.  is  wasted  in  friction. 

4.  An  engine  uses  dry  saturated  steam  of  63  lbs.  per  gauge  initial  pressure,  expand- 
ing; it  in  a  steam  jacket-ed  cylinder,  without  clearance,  to  a  pressure  of — 3  lbs.  per 
l^aage  and  exhausting  it  against  a  back  pressure  of — 11  lbs.  per  gauge.  Piston  speed 
000  feet  per  minute.  H.  P.  =200.  Find  weight  of  steam  used  in  the  cylinder,  per 
lioar  per  H.  P.,  and  the  area  of  the  piston. 

5.  A  ship  makes  10  knots  per  hour,  burning  16  tons  of  coal  per  day,  and  carries  138.24 
tons  of  coal  in  bunkers:  what  distance  can  she  make  good  against  a  current  of  8  knoU 
per  hour? 

6.  Sketch  a  three-ported  slide-valve,  without  lap  or  lead,  in  its  proper  position  when 
the  piston  is  at  half  stroke.  Also  sketch  a  perfect  indicator  diagram  (giving  scale) 
from  a  condensing  engine  using  steam  of  60  lbs.  gauge  pressure  and  cutting  off  at  ^ 
Stroke.  Change  it  by  dotted  lines  to  a  card  from  a  non-condensing  engine  using  same 
■team  and  expansion ;  also  show  by  broken  and  dotted  lines  excessive  steam  lead  and 
Iftte  exhaust.     Show  atmospheric  and  zero  lines. 

7.  A  pair  of  bevel  wheels,  A  and  B,  with  axes  at  right  angles,  have  an  angular  ve- 

A      5 
loclty  ratio  of  «  =  .v.    A  has  12  teeth,  and  the  diameter  of  the  base  of  its  pitch  cone  ia 

4''.5.  Construct  full  size  at  least  1^  teeth  of  the  pattern  for  the  teeth  of  the  larger 
-wheel,  using  the  odontograph,  and  show  section  of  wheel.  Lay  oft*  all  dimensions  to 
the  nearest  i^  of  an  inch. 

8.  A  lathe  having  a  countershaft  and  back  gear  is  driven  by  a  line  of  shafting,  mak- 
ing 100  revolutions  per  minute.  There  are  to  be  12  changes  of  speed  of  mandrel,  in- 
creasing from  4  per  minut«  by  a  comm<m  ratio  of  1.5.  The  sum  of  the  diameters  of  all 
opposite  pulleys  is  to  be  20''.  Find  and  arrange  size  of  all  pulleys  and  train  for  back 
gear. 

9.  A  clock  having  hour,  minute,  and  second  hands  has  24  coils  on  barrel,  and  runs 
for  one  day.    The  pendulum  makes  2^  beats  per  second.    The  distance  between  the 
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axis  of  barrel  and  that  of  the  hour  and  minute  )iands  is  6''.5,  and  the  diametz 
of  wheels  on  those  axes  is  I".  No  wheel  to  exceed  96  and  uo  pinion  to  harr  k 
8  leaves.     Give  the  entire  notation. 

10.  A  cam  revcdves  once  a  minute,  and  g^ves  motion  to  a  rud  whose  lior  of 
passes  through  centre  of  motion  of  cam.  Travel  of  rod  2".  The  rod  ri«*  f«r 
ends  with  a  uniform  motion  ;  remains  at  rest  for  20  seconds ;  and  dcMcendu  dnr 
remainder  of  the  revolution  with  an  uHiformly-acoeleraied  motum.  Lay  down  ti 
full  size  on  a  base  circle  of  3'-. 

11.  The  two  shafts  MX  and  PQ,  connected  by  a  flat  endletis  belt,  revolve  at 

with  ang.  veloc.  ratio      "-  =  -  and  the  pulley  <m  MN  is  20"  diameter.    Gin 
and  V  projections  of  the  pulleys  and  belt,  giving  dimensions. 

"H ^ 


12.  Construct,  full  size,  the  uereHsary  mechanism  for  prodncing  a  qoick  irtm 
sliding  piece  having  a  path  of  4"  with  a  coetTicient  of  friction  of  .57TR.    Tbr* 

return        t> 
I'i.  Construct  the  necessary  nu>chuuism  for  nhowing  the  motions  about  thr  «Dif 
planets  A  and  B,  whose  periodn  an»  244  and  100  reHjM'ctively ;  the  planrt*toh*' 
absolute  motion  about  their  own  axes. 

14.  Eccentrics  of  4"  throw  and  link  work,  as  shown  in  figure  — .  Iloxr  far  * 
point  0  be  from  its  present  position  when  the  centre  of  eco4»ntric  a  ha.*  arri^"*^' 
Neglect  angularity  of  rods  and  consider  {toints  c,  i,  an<l  e  to  move  in  ^f  niiirht  ju* 
shown  by  re<l  lines. 

15.  The  cross-lu'ad  of  an  engine  of  4'  stroke  is  to  be  guid<Hl  by  an  v\a*:  \^n'' 
tioD,  whose  lixed  centres  are  respectively  2'  and  '.V  from  the  centre  linf  I'f  •  ■ 
construct  the  mechanism  to  scale,  sliowing  by  full  lines  the  pr>sition  at  cDtl-i  • 
and  by  br«ik<*n  lines  at  half  stroke. 

lJ>.  A  n)pe  ah  takes  1^  turns  around  a  i»ulley  A,  one  end  lioing  made  t.%-*!  '" 
other  carrying  a  weight  W ;  it  is  found  that  with  ^  turn  of  tin*  n»iM'  ;iri*nr«'  "■ 
ley  a  weight  of  1  lb.  at  a  will  support  2  lbs.  at  ft,  a  rope  r  being  uiiwonn*!  fr** 
B,  and  its  tensidii  is  not  to  exeoed  2. 1<H»  lbs.;   tind  weight  W. 

17.  A  latlu"  has  4  threads  ])er  inch  on  a  right-handed  leading  s«Tew :  fio*'.  ^> 
of  the  I«'a>t  nninl)er  of  change  wheels  to  cut  threads  fright  handed)  of  '*.  *'.  " 
10  to  the  inch.     The  smallest  wheel  is  to  have  20  tet^th.     Show  in  tabular  i»»rni ' 
rangeuient  of  the  wheels  for  the  various  cuts. 


SECOND   CLASS.  103 


r>EPA.RXJVtE3JS*X    OF"    M ffiCHl A:N'I03    A.JST>    -A^I^PLIKri 
]VrATHKM:AXlCS. 

CAI.CIJLUS. 

January,  1880. — Ttme  allowed,  four  hours. 

y  =  -,^^  f*  ^"'* ;  fiiid  ^^.  Deduce  d(8m  a;). 

A  vessel  sailing  due  south  at  the  uuiform  rate  of  8  miles  per  hour  is  20  miles  north 
.vessel  sailing  due  east  at  the  rate  of  10  milos  per  hour;  when  are  the  vessels 
her  r«*ceding  from  nor  approaching  each  other  ? 

lie  master  of  a  ship  sailiug  due  east  at  the  rate  of  8  miles  per  hour  observes  a  bal- 
.  bearing  NW;  a  stone  drops  from  the  balloon  and  strikes  the  sea  at  a  distance  of 
lee  from  the  ship :  having  observed  the  angle  of  elevation  of  the  balloon,  its  alti- 
•-  was  found  to  be  1  mile;  if  the  balloon  is  rising  vertically  at  the  rate  of  12  miles 
:iour,  at  what  rate  are  the  balloon  and  the  ship  separating? 

Pind  an  expression  in  terms  of  its  azimuth  for  the  rate  at  which  the  altitude  of 
>T  ia  increasing ;  and  thence  show  that  the  rate  of  increase  is  greatest  when  the 
"is  crossing  the  prime  vertical. 


'alaate 


•<x- 


2)  £*_-+- X +  21 
x{e'-if       Jo 


The  illuminatiou  of  aiplane  surface  by  a  luminous  point  being  directly  as  the 
w«  of  th<5  angle  of  incidence  of  the  rays,  and  inversely  as  the  square  of  its  distance 
the  point ;  find  the  height  at  which  a  bracket- burner  must  be  placed,  in  order 
^  point  on  the  floor  of  a  room  at  the  horizontal  distance  a  from  the  burner,  may 
Xre  the  greatest  possible  amount  of  illumination. 

i-«  re^iuired  to  construct  from  two  circular  iron  plates  of  radius  a  a  buoy  composed 
^o  equal  cones  having  a  common  base,  which  shall  have  the  greatest  possible 
:i[ie. 

B^xpand  log  (I  -f  f^)  into  a  series  involving  ascending  powers  of  x, 
tlQpute  to  seven  places  log^79,  given  log^3  =  1.0983122'^  and  log  5  =  1.6094379124. 

Oerive  the  equatiou  of  the  rhumb-line,  or  loxodromic  curve,  in  terms  of  latitude 

ongitude. 

a  earth  being  regarded  as  an  ellipsoid  of  revolution,  find  the  radius  of  curvature 

tueridian  in  t^rms  of  the  latitude. 


/•"./^--^and    /"  .      '^___. 
*^o    -[/(x'+a-)  Ja      x\/(a^-{-r^) 

Amn'xdx   ^nd    f'  J^ 

Jo   v^(cosjr)  Jo   (1 -i-x)  (1 +2jp)^(l+jr^)' 


Given  if-  (a— x)  =  x'*,  determine  the  area  between  the  curve  arid  its  asymptote. 
Determine  the  area  enclosed  bv  the  curve  r  =  2a  cos  ^ cos 2^  between  the  limits 

'.  Determine  the  length  of  the  curve  r  =a  cos  -,  the  limits  being  0  and  27r. 

4 

r — 

,  Find  the  volume  included  between  a  right  cone,  vortical  angle  5,  and  a  sphere 

«5 


se  radius  is  a,  which  touches  it  along  a  circle. 
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Extra  question. 
Determine  the  area  of  one  l<M)p  of  tin*  curve,  x^^ila  nin  ■^. 

Fiud  the  l<'aHt  isoHt'eles  triau<^1(^  that  can  be  descrilMMl  about  a  giveu  elli]** 
its  base  parallel  to  the  major  axiH. 

MECHANICS. 

.IrxE,  If^y^iK—Timt'  allowed^  four-  hours, 

f 

1.  Two  weights,  one  of  which  is  doiibh^  the  other,  an*  connoirt^il  by  a  fi: 
which  passes  over  a  pulley  at  the  extremity  of  the  horizontal  diameter  ot 
fixed  vertical  eirr^h?,  the  great^'.r  weight  resting  on  the  concave  arc,  ao'l  t 
banging  fn-ely  outside  the  eirele;  tiud  the  position  of  equilibriiiin. 

2.  A  weight  of  t>  lbs.  is  jdaeed  on  an  inclined  plane,  the  height  of  wbiit 
and  the  l>ase  4  feet,  and  is  attaeluMl  by  a  string  to  an  e«[ual  weight  hangintfov* 
of  the  plane;  find  how  much  must  be  added  t(»  the  weight  oii  the  plitu^*  t 
may  1m»  equilibrium,  and  d«*teruiine  the  pressure  on  the  plane. 

3.  Find  the  ptmition  of  th«^  centn»  t)f  gravity  of  the  segment  <»f  a  i»pLerr  i: 
its  altitude  and  the  radius  of  its  bas<'. 

4.  A  body  is  su])ported  on  a  rough  inclined  jdane  by  a  fi»rr«»  aetinf^  al«»nc  i 
Bup]>osing  the  gn'at4*st  nuignitudeof  th<*  force  to  be  double  the  Ifant  inai;tj:t : 
mine  the  inclination  of  the  }dane  to  thi'  horiztui  in  terms  f»f  the  «*iK*tli(-ii-nt  ••! 

Or— 

4.  Determine  the  ratio  nf  the  tensions  of  the  two  ends  of  a  ci»rd  in  mijii 
rough  right  circular  cylinder.  * 

5.  A  body  is  ]>n\iected  vertically  upwanl  with  a  velocity  \g:  afr.T  i^- 
snppose  gravity  to  cease  to  act  during  one  scrtuid  and  then  to  Ik*  <IouM«tj 
greatest,  height  to  which  the  body  ascends,  and  the  vel<K;ity  wlien  it  nfi.: 
point  of  projection. 

C.  A  btxly  is  projected  with  the  velocity  m  and  strikes  at  right  anule<«  a  pi.* 
pass4*s  thn)ugli  the  point  of  projeittion,  and  is  inclined  at  an  angle  .<  t«>?N»- 
show  that  thi^  height  of  the  i>olur  struck  above  the  horizontal   plane  rhr 

.   ^     -        .     ^.        .    2m-  sin-,.? 

point  of  projectum  is    —  •  ,    ,  ;,    .    .  ,• 
*^  *     *•  ;/       1  -f  ,J  sin->? 

7.  Find  the  moment  of  inertia  of  a  hemisphere  a))out  a  tangent  at  itn  vrrr* 
Or— 

7.  Find  the  moment  of  inertia  of  a  right  triangle  alK)ut  an  axis  throofh  : 
of  gravity  perpi'udicular  to  its  plane. 

8.  Fiud  the  dejith  of  the  centre  of  tiuid  pressure  on  the  semi-cardioid  r-=:<i  I 
the  initial  line  b(>ing  in  the  surface  of  tin'  tluid. 

Or— 

8.  A  ])araboloid  generated  by  the  curve  ft"-'^  — j*  is  emptied  through  \Vk  c 
the  vertex  iniuie-uinth  the  tiuie  rcquin'd  !<»  empty  the  cin'umsi'ribiDs;  f-\!i:iii'-: 
mine  n  and  h. 

h'xtni  tjiitHiion. 

The  times  of  emptying  the  segment  of  a  sphei-e  through  an  oritiee  at  ii«  '- 
through  an  »*qual  orilic<'  in  its  base  are  as  2  to  3,  the  basi*  being  hi>r(/>>(rA- 
cast's:  tiud  the  ratio  of  the  volunii<  of  tlie  si'guu'Ut  to  that  t>f  the  spbtTv. 

Find  the  ratio  of  power  to  pressure  in  the  common  visi>,  allowanee  U'lu.:  : 
frictiou. 
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DIFFERENTIAL  AND  INTEGRAL  CALCULUS. 

ELECTIVE   COURSE. 

January,  18S0,— Time  allmoed,  four  hours, 

CtUkt-Midshipmen  J.  L.  Schock,  J.  H.  Linn^rd,  E,  Carroll,  F,  C,  Rider,  J,  L,  Bees,  J,  A^ 
Moogewerjf,  T.  Seratay  J,  J.  Woodward,  W.  H,  Stayion,  S,  K.  White,  and  i?.  B,  Dashxel, ' 
€)adei-Engineer8  J.  M,  Whitham  and  G.  Kaemmerling. 

1.  Prove  that — 

,  .      .  xo     S^'  X  '^    a^  .  2.4    jc*'  ,  2.4.6    a*         1 

4Uid  thence  derive  a  convenient  series  for  computing  the  value  of  tt. 

9.  Expand ~  and  determine  the  value  of  the  first  two  of  Bernoulli's  numbers. 

3.  Given  ^T^+^"^y  =  <>  ^^^  yo=«,  expand  y  in  powers  of  ar. 
Qiven  y^xe-*,  expand  sin  {x—y)  in  powers  of  x. 

4.  Prove  th&t^r^*dx  =  V^^,  and  thence  evaluatejCf^*  /"  dx, 

5.  Prove  that  B  {m,n)=    ("0    K^)    ^nd  thence  determine  the  value  of— 

r(7ii  -f-  w) 


r^ 


sin^/   \cos^)'^*d^. 


6.  Given  3fi-{-y^  —  ^axy  =  0,  find  the  area  between  the  curve  and  its  asymptote.. 

O       3 

nnd  the  length  of  the  curve  y  =  2a  \/x—x,  z  =  x—  —-  x*. 

3a 

7.  Express  by  means  of  gamma  functions  the  area  and  the  length  of  a  loop  of  the 
Oturve  r*^  =0**  cos  n6. 

8.  The  axis  of  a  cylinder  whose  base  is  the  curve  r  =a  cos  3^  passes  through  the 
eentre  of  a  sphere :  find  what  portion  of  the  sphere  is  within  the  cylinder. 

determine  the  area  of  a  loop  of  the  curve 

x^i/^  —  4a^y-\-CSa^  —  x^f  =  0. 

MECHANICS. 

ELECTIVE  COURSE. 

June,  1880. — Time  allowed,  four  hours. 

dideUMidshipmen  J,  L.  Schock,  J,  H.  Linnard,  J.  L.  Bees,  J.  J,  Woodward,  F.  C.  Bider, 
jr»  A.  Hoogewerff,  T.  Serata,  H.  K.  White,  E.  Carroll,  W,  H.  Stayton. 
Cfadet- Engineer  J,  M.  Whitham. 

!•  Deduce  an  expression  for  the  radius  of  curvature  which  is  applicable  to  a  curve^ 
«Kf  double  curvature. 

]>erive  expressions  for  the  acceleration  along  and  perpendicular  to  the  normal  to  the 
^pttth  described  by  a  moving  particle.. 

S.  A  boat  is  rowed  with  a  constant  velocity  u  from  a  point  on  the  bank  of  a  river, 
^$SOd  is  always  directed  toward  a  point  exactly  opposite  on  the  other  bank;  if  the 
■dver  flows  with  a  uniform  current  throughout  its  width,  find  the  equation  of  the  curve 
«irikicribed.     Find  also  the  time  of  crossing  the  stream. 

3.  A  particle  moves  in  a  straight  line  under  the  action  of  an  attractive  force  which 
^Wries  inversely  as  the  nth  power  of  the  distance  of  the  particle  from  a  fixed  point  in 
I  line ;  determine  the  time  of  one  oscillation. 

A  particle  moves  in  a  straight  line  under  the  action  of  an  attraction,  varying  inversely 

I  the  fth  power  of  the  distance ;  find  the  velocity  acquired  in  falling  from  an  infinite 
ace  to  the  distance  a  from  the  centre. 


lOG 


EXAMINATTOK 


tmici^  LH  {it<»j*Mi«Mj  from  a  i^ven  piiint;  d<^i 

5.  Di^k'nniti«  the  frlf'tiou  of  a  8pbi!«rioikl  i 
lotion  ktictwn  hh  an  nnti-frkaioo  Waring. 

6.  A  pAtticlt^  iti  iwtwl  npnu  by  n  fentrjil  i 
th«?  poth  tU«Mcrib<ML 

A  partirl©  m  pri>j**ct«i  from  tk  given  poii 
Telocity,  iin»l  inovo«  under  the  netion  of  a  < 
•qUAro  of  the  (listanc*e ;  (Irtenniiie  the  orbit 

7.  Given  r  ==  a  (1 — «  cos  «),  tan  4  '^  =  (  71 
mine  r  and  9  aA  f^i notions  of  f. 


1  RENO  I 

JCXE^  1880.— Hmtf  rt/Zoircd, 

IVan«k/4'  /ram  EnffU 

0KPARTI7RB  OF  GIL  BLAfi 

PreviouB  to  my  departni^,  I  went  to  kiss  mj 
me  reiniinHtnfcnt'cs.  Tbt^y  exlinrtwl  rm^  to  b«?  g* 
honcet  timn,  iitid,  iibav<:)  all,  not  hi  tuk*^  itit^  go 
beuf'diiitiou,  wbit'h  vma  Um*  only  thin^  tbat  1 
mntiDtfd  my  iuub%  and  went  oni  of  tin*  town, 
way  to  Pt^^mitl«»r.  iii;u^tcr  of  my  at-tionSi  a  bad  ; 
fir«t  tbiii^  I  (lid  wsm  to  cotnit  and  **minl  aga 
contain  my  joy :  1  liatl  in*vcr  hocii  »o  much  mo: 
at  it  and  btindlin^  it.  I  waa  roiuttiug  it,  pert 
dt^nly  my  mul*^  utopped  hi  the  niidwt  of  t lie  higb 
«n«Hl  him  :  I  Innki'd,  nnd  \mmcv\\'*hI  on  th**  gron 
li<«ard  a  lamt*ntubh'  vcjioi*,  wluLdi  uttered  tbese  vi 
on  a  ptr»or  lame  Htddier:  throw,  if  you  pleaiio,  m 
will  be  rewaidi'd  for  it  in  the  other  world."  I 
the  voice  eaiite :  I  siaw  at  thv  foot  of  a  hnt^Xi  a 
mnskct  with  which  he  vva»«laking  aim  at  ujc. 
1  stopped  shurt :  1  pj*omptly  cc)ne«»aii'd  my  due 
hail  the  preenotion  to  tlirow  them  one  at*ter  til 
nobly;  he  waH  Natistled  with  my  generiwity,  a» 
kickd  to  my  ninb;  in  order  to  get  rinickly  awa 
not  go  fa>«tcr  for  that :  the  hmji  habit  which  I 
tinder  my  nncle,  had  made  him  lose  the  use  ol 
adventure  too  favorable  an  omen  f*»r  my  joum 
not  yet  at  Salamanca,  and  that  I  miglit  indiM9< 

Translak  from  Engt 

OMlkanl  de  Coligny,  Admiral  of  Franco,  wafl 
tlmo.  Hst^  name  hiia  gained  a  mournful  eelobrt 
greatetit  nniityriii  the  masaacre  of  St.  Bartho 
Calviu,  and  by  ht9  atistere  manncm  and  the  pt 
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Leb  he  bad  embraced.  In  his  youth  he  was  the  gay  companion  of  the  Dake  of 
ae.  But  the  two  friends,  separated  by  opinion  and  by  interest,  were  changed  into 
rtal  foes. 

DESPKKATE   PATRIOTISM. 

Xftnslate  the  following  into  French  : 

*iiring  the  wars  of  Napoleon  in  Spain,  a  regiment  of  the  guard  of  Jerome,  ex-King 
<V^eetphalia,  arrived  under  the  walls  of  the  monastery  of  F^gneiras.  The  general 
■  a  message  to  the  prior  to  demand  refreshments  for  his  officers  and  men.  The 
at  replied  that  the  men  would  find  good  ((uarters  in  the  town,  but  that  he  and  his 
lies  would  entertain  the  general  and  his  staff. 

bout  an  hour  afterward  a  plentiful  dinner  was  served  ;  but  the  general,  knowing 

experience  how  necessary  it  was  for  the  French  to  be  on  their  guard  when  eating 

drinking  with  Spaniards,  invited  the  prior  and  two  of  the  monks  to  dine  with 

ae  inyitation  was  accepted  in  such  a  manner  as  to  lull  any  suspicion  ;  the  monks  sat 
■I  to  table  and  ate  and  drank  plentifully  with  their  guests,  who,  after  the  repast, 
t-ked  them  heartily  for  their  hospitality,  upon  which  the  prior  rose  and  said : 
»iitlemen,  if  you  have  any  wordly  affairs  to  settle,  there  is  no  time  to  lose ;  this  ia 
L  iist  meal  you  and  I  shall  take  on  earth  ;  in  an  hour  we  shall  know  the  secrets  of 
vrorld  to  come." 

A.e  prior  and  his  two  monks  had  put  a  deadly  poison  into  the  wine  in  which  they 
pledged  the  French  officers,  and  notwithstanding  the  antidotes  immediately  given 
Sie  doctors,  in  less  than  an  hour  every  man,  host«  and  guests,  had  ceased  to  live. 

'«m8lat«  the  following  into  English  : 

G4neroHiU  de  Scipion  VA/ricain. 

rx  d'hommesont  \6gu6  k  Vhistoire  uue  si  belle  reputation  de  pnret<$  et  de  grandenr 
^-cipion  I'Africain.  Son  d^sintt^ressement  et  sa  magnanimity  lui  ont  valu  Tadmira- 
iXje  tous  les  si^cles.  Etant  parti  pour  I'Espagne,  il  prit  d*assaut  Carthag^ne  le  jour 
^  de  son  arriv<$e.  On  lui  ameua  parmi  les  prisonniers  une  jeune  fille  d'nne  rare 
fc^.  Ayant  appris  <[u'elle  c^tait  d'une  famille  di8tingu<$e  parmi  les  Celti*X?riens,  et 
i-«  6tait  promise  en  manage  i\  un  jeune  prince  de  co  pays,  Scipion  fit  venir  ses 
fc.'te  et  le  pr<^tendu,  et  la  leur  rendit.  Les  parent-s  de  la  jeune  tille  qui  avaient 
^t6  pour  la  racheter  une  somnie  d'or  assez  considerable,  prierent  Scipion  de  vou- 
^ien  recevoir  eet  or  do  leurs  mains.  Scipion  le  tit  d^poser  ii  ses  pieds,  et  ayant 
;^peler  le  futur,  il  lui  dit  :•  **  j'ajouto  co  present  de  noces  ii  la  dot  que  vous  devez 
^»ir  de  votre  beau-p^re.-'  En  meme  t^MUps,  il  exigea  que  le  prince  prit  Tor  et  qu'il 
'^iAt.  De  retour  dans  son  pays,  ee  prince,  pour  temoiguer  sa  reconnaissance  k 
^u,  tit  entror  les  Celtiberieus  dans  le  parti  des  Romains. 

IHctatio'n. 

LA   TATRIK. 

X^atrie,  c'est  la  terre  oil  nous  somnies  nes,  oii  nous  avons  grandi,  eelle  qui  jwrte 
*  <lont  se  fait  notre  pain,  les  vignos  d'oii  etmle  notre  vin,  les  arbres  dont  le  feuil- 
^^ous  abrit^i,  les  places  on  nous  avons  joue,  les  rout««  ofi  nos  pi'^res  <uit  marchd 
^  nous,  et   oil  nous  conrons  2\  notre  tour.     La  famille,  les  amis,  rtWlucation  quo 

^vons  reyne,  nos  pins  pre<'ieux  souvi'uirs,  nos  joies,  toutes  nos  affections  y  sent 
^'Uiblds;  tons  ces  tresors,  c.Vst  la  patrie.  Elle  est  la  grande  famille  de  ceux  qui 
^e  meme  langage,  la  inline  histoire,  les  memes  lois,  le  m6ine  gouveniement,  qui 
•^tit  le  m^me  nom. 

^«t  pour  cela  (jue  nous  devons  tons  la  defendre,  I'honorer,  Taimer,  la  servir. 
Oos  Hurtout,  marins  et  soldats,  que  la  patrie  a  charges  du  soin  de  veiller  k  sa 
^t6,  do  conserver  intact  riionneur  du  drapean  national,  servez-la  toujours  avec 
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fid^it^y  avec  d(^vouement,  avec  amour,  suivez  Texemple  de  taut  de  brsTci 
ont  pr^dd^s  dans  voire  noble  carri^re.  Comine  oax,  montiez  en  tooto  drea 
oourage,  le  sang-froid,  I'dnergie  que  reclame  votre  etat  It  an  si  haat  degi^ 
eux  Joignez  h  ud  grand  amour  do  la  pa  trie,  la  pratique  des  Yertos  qui  tet  lei  | 
illustres  et  Ics  vail  Ian  ts  houimes  do  mer. 


FIRST  CLASS. 

PRACTICAL  SEAMANSHIP. 

CADET-MIDSIIIPMEX   ONLY. 

June,  1880. — Time  allowed,  three  hourn, 

1.  Secure  lower  yards  for  hoisting  in  heavy  weights.  Deecribe  the  tackJ' 
show  how  they  are  placed,  and  how  the  falls  lead. 

2.  Describe  a  chain  cable ;  tell  how  it  is  made  and  how  marked,  and  exp! 
manner  of  getting  on  board,  stowing,  and  bending  to  anchor. 

3.  What  is  meant  by  organizing  a  ship's  company  f  Demrribe  the  dntir*  i»f  i 
ntive  oflicer  at  the  *ime  of  a  ship's  going  into  commission. 

4.  Ship  lying  head  to  wind,  get  underway  unrler  sail,  and  stand  oat  ob  t: 
tack. 

5.  Anchored  on  a  lee  shore,  get  underway  and  stand  off. 

6.  Set  a  close-reefed  topsail  in  a  gale  and  describe  the  method  of  taking:  is  i 
in  a  gale. 

7.  Ship  being  "in  irons,"  show  how  yon  would  manoenvre  her  oat  of  tb*  p« 

8.  What  are  the  indications  of  a  cyclone?  Where  and  at  what  tea^ov  ' 
generally  occur?  Give  rules  for  managing  a  ship  in  a  cyclone  both  in  th*S< 
and  in  tha  Southern  Hemis]>heres. 

9.  Weather  main-brace  parts  when  th<^  ship  is  by  the  wind:  what  would y* 

10.  If  two  steamers  meet,  one  steering  SW.,  the  other  W.  by  N.,  which  i 
right  of  way  f 

SHIP-BUILDING. 

jANTAuy,  1Mj?0.— Tt/«€  allowed y  four  hour; 

WOODEN    SHIP-Bi:iLDING. 

1.  Describe  the  keel.  Show  how  tht^  lengths  are  connected,  and  ho«  i- 
joinetl  to  the  stem  and  stern  posts.  What  is  the  length  of  keel  scarf.  aDu  '- 
the  ribs  come?     Why?    Give  elevation  and  plan  sketches. 

2.  Describe  a  sipiare  frame  (long  and  short  arm  lloore),  naming  the difftn'J* " 
of  which  it  is  built  and  the  manner  of  uniting  them.  Descrilnj  raising  anii  .'^•' 
the  0  frame,  and  show  how  frames  are  nia<le  to  keep  their  fi>rni  while  UriujC  :»^" 
regulated. 

3.  Describe  the  difVcrent  methods  of  diagonal  bracing  and  stat^*  mbich  i» 
most  commonly  used,  and  tlu*  obji'ct  of  it.     Dcscrilw  the  different  kind*of  roi* 

4.  For  wh;it  purposi»  is  the  main  krclsou  worked?  What  fa>t«*niDir^  a^ 
through  it  f  What  are  sister  kt'elsons  ?  Dc8cril>e  how  thfv  are  worked.  NJ 
length  and  show  Iu»w  they  an*  fastened. 

r>.  Describe  the  preparations  nee«'ssary  to  get  a  ship  ready  for  launching-  I 
ship  launched,  and  how  do  you  prevent  hogging?  Name  the  different  kiixb^ 
in  us<'. 
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IROX  SHIP-BUILDING. 

Kame  and  describe  the  different  systems  of  framing  used  in  iron  ship  building. 
Mfe  keel  is  generally  used  with  each  system  ?  Describe  the  bar  keel  and  show  how 
I  connected  with  the  remainder  of  the  hull. 

Make  a  sketch  of  stem  of  armor-cla<l  vessels  and  describe  it.  When  in  two  or 
«  parts,  show  how  the  parts  are  united  and  how  the  stem  is  joined  to  the  keel. 

How  are  the  frames  behind  aruior  spaced,  and  how  worked  t  How  do  you  work 
ing,  girders,  and  backing  behind  armor  ?  How  do  you  work  armor  and  armor- 
tf  t    Describe  armor  bolts  and  method  of  testing  them. 

Explain  how  water-tight  bulkheads  are  fitted.  Make  a  sketch  showing  the 
irent  methods  of  working  outride  plating,  and  descril>o  each. 

"What  is  the  object  of  the  composite  system  of  building  vessels!  Name  and 
■ibe  the  different  methods  and  illustrate  the  best. 


ORDNANCE  AND  ARMOR. 

CADKT-MID8IIIPMEX   ONLY. 

January,  l8S0.—  Time  allowady  five  hours. 

Cast  iron.  Describe  the  varieties,  and  show  how  it  is  obtained.  Expres^  briefly 
'"^actions  of  the  blast  furnace.  State  the  conditions  of  fuel  and  blast  required  for 
bounding. 

^3)efine  steel.  State  the  most  important  processes  of  making  steel,  and  the  easen- 
i^Tinciples  of  each.  Describe  the  Siemens-Martens  process.  Describe  the  method 
Knpering  steel  in  oil. 

X)e8cribe  the  fabrication  of  the  XV-inch  gun,  under  the  following  heads:  Fur- 
■>s  charge,  mold,  core,  easting,  marking. 

•Describe  the  80-pounder  B.  L.  R.,  conversion,  slotted  screw,  screw  box,  gas  check. 
K>raw  the  Vlll-inch  M.  L.  R.,  giving  nomenclature. 

Kame  and  explain  the  two  general  methods  of  equalizing  the  drains  ina  gun, 
S^ye  the  methods  of  application.  Describe  in  detail  the  breech  mechanism  of  a 
':^gun. 

J^efine  elasticity,  ductility,  permanent  set,  tensile  strength,  density.  Compare  cast 
"^vronght  iron,  steel,  and  bronze,  in  respect  to  strength,  uniformity,  elasticity, 

K'^ctility. 

[da  and  66  are  altemativea.  j 

ORDNANCE  AND  ARMOR. 

CADET-MIDSHIPMEN   ONLY. 

June,  1880. — Time  allotcedj  five  hours, 

X>escribe  the  systems  of  rilling  in  use  in  the  Unite4  States  Navy,  and  state  the 
'Stages  and  disadvantages  of  each  system.  ^ 

^^raw  and  give  nomenclature  of  the  S.  P.  central  compressor  carriage;  give 
^Kte  drawing  and  describe  fully  the  working  of  compressor  gear. 

X>escribe,  with  drawings,  c-irrular- brake  directing  bar  carriage. 

X)efine  explosive  effect,  state  briefly  upon  what  it  depends,  and  discuss  fully,  giv- 
^^xutances,  and  showing  how  such  effect  is  modified  by  varying  circumstances. 

"What  is  progressive  powder!  What  has  led  to  the  use  of  progressive  powders? 
^results  as  regards  gun  and  projectile  are  sought  to  be  thus  obtained?    Show 


110  EXAMINATION   PAPERS,    187^-80. 

grapbieally  and  explain  the  diffrrinj;  nviiiUs  fVoin  the  same  amonnt  of  pi  < 
from  diifereut  powdoni.     What  oonditioim  of  powdi^r  favor  prugreHsiveiMM.  ift 

6.  How,  and  of  what  materia^  are  cartridi^o  bags  made?  How  mit  they 
DcHcrilie  the*  Boreiuann  fuze  f    When  is  it  nw»d  ? 

7.  }{ow  ar<'  Hhell,  eonunoii  and  battering,  and  Hhrapnel  tilled  and  fnsrd? 

8.  Hy  what  ntethiMlH  may  tlie  distance  of  an  ohj(H:t  at  sea  bo  determintd  ?  • 
bnt  do  not  d«'«cTilie.)     De.mrribe  the  Roiih'ng^S  telemeter. 

The  following  i|ucBtionH  are  not  rt'qiiinil,  but  a4lditioxuil  rredit  will  be  JCiv'eB  f<v  tmch  vm^  • 
torily  nuMweriMl. 

iK  Draw  and  d<*H('ribe  the  earria<xe  for  the  80  and  100  ton  F^nglisb  and  Italiic 
What  iH  dynamite,  and  what  an*  itH  pmiHTties  ? 

10.  What  iH  ^iin  eotton  ?     Dertcribe  its  manufactnre,  properties,  and  mvdf  oft 

11.  Coneentrate  a  battury  of  12  ^nnH  on  the  midrthip  gun,  a)R*am,  500  jinl 
doHcribe  tlie  arrang<Mii<'ntK  for  electrical  tiring  under  such  ciroiimstMii'es. 


STJRVKYIJ^G-. 
NAVKUTiON. 

CAI)ET-MI1>8III1»MKN   ONLY. 

January,  if<^0.—Timc  alloiced^fire  hourt, 

1.  In  An  ordinary  day's  work  by  dead  reckoning;,  what  sailings  are  inT*»lf»J' 
how  are  they  involved  ? 

2.  A  veHsel  leaves  port  at  1  p.  m.  on  a  j^iveu  day:  how  will  yon  find  herp**** 
dead  H'ckonin^  at  noon  on  the  following  day  f  Find  the  course  and  dL«tiii«' : 
good,  and  the  curn'ut.  (Give  the  details  of  the  entire  work,  paiticaUrlr  m  i^ 
use  of  the  traverse  table.) 

3.  Deduce  the  expression  for  the  meridional  part-s  of  the  sphen>id :  giveo— 

a  cos  L  ,  „  a  (1—*^) 

r—  -_.-      and/?= ^ -—,* 

(1-t-sin-  A)5  (l-#*«sin-  A)« 

4.  How  will  you  construct  a  Mercator*s  chart,  to  extend  from  latitude  i'*-  '-^ 
itude  50-  N.,  and  to  cover  twenty  dej^rees  of  longitude,  fifteen  imrhes  liviu  •'^ 
for  the  space  in  latitude  f 

5.  How  do  you  find  the  Mercator's  course  and  distance  1>etween  two  |ifi3»f 
spection  of  the  taldes,  an<l  up<m  the  chart? 

(i.  Deduce  by  Napier's  ruh's  the  formulas  for  finding  the  cours«*  and  di*taii^  •*'•' 
two  points  by  great  cirele  sailing  ?  How  an?  the  latitude  and  longitude  of^-*  ^*^ 
found  r 

7.  How  is  the  great  circle  route  laid  down  upon  th«»  chart  ?  What  :idv»:.-»4' -' 
a  knowledge  of  this  roul«<  K*^'**>  ♦'*"<1  what  determines  the  advisabihri  ••:' ■■  "^ 
it  ?     What  is  a  compound  great  circh?  route  f     How  is  it  laid  down  and  d^V  •"* '• 

H.  (iive  one  practical  method  for  the  eonvei-sitm  of  local  sidereal  tiaj«-  -■"■  '* 
mean  time  and  the  revers<'.  with  reastm.s  therelbr. 

It.  Deduce  the  loniiula  f<»r  lindiiig  tlit*  hour  angle  of  a  ImnIv  when  **u  on  ^'^' 
]>rime  vrriiral.  WIh'U  will  it  be  useful  tn  know  the  hour  angle  .*  liiilu-t-  iL-  '"^ 
for  liiidinj:  the  hour  aii;jle  of  a  btMly  wIhmi  in  tlu*  horizon.  How  is  tli»*  Tia*  '  *' 
suuM't  drti-niiiurd  ^diNappearan^t•  of  the  siiirs  up|M*r  limb  Udow  ihi-  li"ri.»'- 

10.  Drdiice  by  Napier's  rules  the  Inrmulas  for  finding  the  latitude  b>  ju  ■*    *'•'' 
a  heavenly  body  taken  at  any  time.     How  an»  p     and  9'  marknl  n'>j»"'-"" 
why.'     Wlu-n  may  tliis  problem  be  used  at  sea  f 

11.  l)edu«e  liy  Napier's  rules  tiie  formulas  I'or  finding  the  a/.imufh  •»!  -i  i'*' 
ImmIv  at  a  given  pla«-e  an<l  time.  How  is  the  /  of  this  ])robleni  founil  in  th*  ** 
star  f     Of  what  use  is  a  knowledge  of  tin*  a/.imuth  f 
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L  Deduce  the  formula  for  finding  the  latitnde  from  an  altitude  of  the  sun  observed 

f  near  noon.     State  how  the  operation  is  performed  practically^  especially  with 

urd  to  obtaining  the  value  of  t  which  in  used. 

I.  Deduce  the  e([uation  of  equal  altitudes.     State  what  quantities  are  involved  id 

eqnation,  and  how  each  one  is  obtained . 

k  Apply  {V.\)  to  finding  the  chronometer  correction  on  Greenwich  mean  time,  giving 

h  step  and  the  reasons  in  detail. 

>,  Define  circle  of  equal  altitudes  and  illustrate  by  a  diagram.     How  may  the 

Ition  of  the  centre  of  this  circle  be  found  ?    What  is  a  line  of  position  f    Of  what 

U  a  single  line  of  position  ?    How  can  you  obtain  the  azimuth  from  itf 

3.  Give  in  detail  the  method  of  linding  the  latitude  and  longitude  of  a  vessel  at 

by  Sunuiers  method,  when  the  vessel  is  under  way  in  the  interval  between  the 

BTvatious. 

'.  What  method  would  you  sc>lcct  for  obtaining  the  latitude  and  longitude  at  the 

e  time  f    Give  reasons  for  your  prcfi*rence.     What  is  the  most  favorable  position 

heavenly  body  for  the  determination  of  longitude  f  of  latitude  f    Give  the  reasons 
Bch  case.    How  do  you  find  the  true  amplitude  of  a  heavenly  body  f    Of  what  nse 

knowledge  of  the  amplitude  ? 

t.  What  is  the  distinction  between  the  error  and  the  correc/ion  of  a  chronometer  T 
Lch  is  generally  used  f  How  is  the  rateo^fi  chronometer  obtained  ?  Which  method 
'  ou  consider  the  In'st  for  determining  the  error  of  a  chronometer  f  Give  reasons  for 
r  preference.  What  is  the  object  of  the  daily  comparison  of  chronometers? 
%,t  is  the  meaning  of  the  term  second  ditferences,  in  this  connection  f 

•  Of  what  use  are  lunars  ?  How  much  reliance  can  be  placed  npon  the  results 
-  ined  from  lunar  observations  ?  Draw  the  figure  and  explain  the  method  of  finding 
Lrue  from  the  observed  lunar  distance  (formula  not  required).  Suppose  the  chro- 
eter  is  injured,  how  can  you  find  the  longitude  by  lunars  f 

.  How  is  the  longitude  found  by  a  time-sight  of  the  moon  f  How  do  yon  obtain 
■^ngitude  which  is  entered  in  the  log-book  as  the  longitude  at  meridian  f 

Exira  questions. 

»    credit  will  bo  given  for  onswora  to  thene  quofitions  unlesA  all  the  rcgalar  questionB  are  attempted.) 

X)educe  the  formulas  for  finding  the  latitude  by  two  altitudes  of  the  snn,  the 

xiatiou  remaining  unchanged. 

X>educe  Bradley's  formula  for  refraction. 

^X>educe  the  formulas  of  Chauvenet's  method  of  finding  the  latitude  from  the  dif- 

c^  of  altitudes  of  the  sun  near  the  meridian. 

SURVEYING,  AND  COMPASS  DEVIATIONS. 

CADET- MIDSHIPMEN  ONLY. 

June,  l8rK).— ri/««  allowed,  five  hours. 

XZlescribe  the  adjustments  and  observations  necessary  to  ascertain  and  correct  the 
t^ation  error  of  a  bureau  thooilolite. 

I^ow  do  you  determine  tln^  azinnith  of  a  base  line  f    How  do  you  plot  the  base 
*iid  the  principal  stations  on  :i  chart  i 
^rtovr  do  you  run  a  single  line  of  soundings?     How  are  soundings  reduced  and 

VVith  what  instruments  and  how  are  tidal  observations  made,  and  what  informa- 

is  obtained  from  them  ?     Describe  a  bench-mark  and  its  use. 

Describe  current  observations.     Using  the  tidal  observations  for  comparison, 

*  the  rule  for  computing  the  <lrift  for  spring- tides  or  neaps  from  a  short  series  of 
^nt  observations. 

Explain  the  method  of  making  a  running  survey. 
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7.  Give  a  defiuition  of  the  polyconic  projection.  Deduce  the  general  aqi 
-a  meridiau,  aud  explain  fully  by  diagrams  all  the  cLuantittei»  inTolved. 

8.  How  do  you  construct  a  scale  of  Trri^trir  iu  order  that  the  least  count  ihi 
meters?    How  do  you  construct  a  polyconic  chart  of  large  area? 

9.  Define  true,  magnetic,  and  compass  bearings.  How  do  you  find  tiie  con 
netic  bearing  of  an  object  ?  How  is  deviation  of  the  compass  marked  f  H< 
Tiation  applied  to  a  magnetic  bearing  to  find  the  compass  bearing  f 

10.  What  is  a  deviation  table,  and  how  are  the  data  for  coustructing  ico 
Explain  the  method  of  c(»nstructing  a  deviation  table  at  sea.  What  is  a  Saf 
gram,  and  what  is  its  use  f  How  would  you  construct  a  table  that  would  aa 
same  purpose  ? 

11.  Wlierein  does  the  deviation  of  the  compass  in  an  iron  vessel  differ  fros 
a  wooden  vessel  ?  Wha^  is  meant  by  semi-circular,  aud  what  by  qaadruU 
tion  f  What  are  neutral  points,  and  where  are  the  neutral  points  of  each  p« 
deviation  f 

12.  What  is  "hard"  and  what  is  "soft"  iron?  Which  part  of  the  dr n 
affected  by  the  magnetism  of  the  hard  iron  i  Which  part  of  the  soft  iron  p 
semi-circular,  and  which  <iuadrantal  deviation  f 

13.  Explain  by  a  diagram  of  nine  soft  iron  rods  the  effect  of  the  soft  itoQ*i 
on  the  compiMs.     Give  the  reasons  for  the  algebraic  signs  of  the  rods  t  ami  c 

14.  Give  the  three  general  e<piations  of  Poissou,  aud  explain  each  term  oft 
equation. 

15.  In  the  general  ('(piation 

6=A-\-Ii  sin  C  +  f'  fos  ^  -f  I)  sin  iiC  +  ^  cos  2^, 
which  are  the  changing  and  which  the  penuanent  coefficients,  and  why ! 

Given  7>  =  -  ' .  show  how  D  can  be  correcte<l  mechauieallT. 

16.  What  caus<w  the  heeling  error  in  an  iron  vessel  ?  How  is  the  n*M>dle  >in 
heeling  when  in  northern  latitude,  and  why  ?  How  do  you  correct  the  comj- 
heeling  error  ? 

PRACTICAL  NAVIGATION. 

CAI>KT-MII)SIIIPMEX  ONLY. 

Time  alhtccd,  four  hourn, 

1.  September  5,  I8K),  t<)ok  dei»artur<',  from  Sugar  Loaf,  in  Lat.  2^-^  56  >..  L* 
09^  W.  bearing  j).  c.  WNW.  \  \\.  and  distant  20  miles,  the  ship*s  head  b^inr* 
the  deviation  on  that  heading  I  \Hn\\t  E.  Variation  from  the  chart,  t  p 
Thence  saileil  till  noon,  Sei)teniber  <>,  I'-^'^O,  as  follows: 


CoiDpa88  courHos. 

Knotn. 

Wind. 

L«<rWBy. 

DeriaUoD 

ENE.  5  E. 

22 

Xd.andWd. 

None. 

1  Pt.  E. 

E.  by  S. 

24 

do. 

do. 

Ipt.K. 

SE.  by  E. 

2.4 

do. 

do. 

da 

E.  i  S. 

40 

do. 

do. 

I  pt.  K. 

N.byE.  iE. 

18 

do. 

*Pt. 

»pt.K. 

NNE.  i  E. 

72 

flo. 

ipt. 

do. 

NNE.- 

22 

do. 

ipt. 

du 

*  Klin  to  iHNiii  Si-ptoiiibiT  i\  I'roTii  hour  of  oiorning  tinie-Mi;bt. 

Required,  Lat.  and  Long,  by  D.  K.  at  noon,  S«?pteniber  6,  1»?0.  a]5fii  th**  o**: 
distance  by  D.  K.  from  the  Sugar  Loaf. 

At  noon,  September  (i,  ld'!'(),  obs.  merid.  alt.  sun^s  lower  limb  tU-'  3K  u  .  U 
2'  0  '.     Height  of  eye,  21  fevt.     Required,  the  latitude. 
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«•  September  6,  1880,  about  8  a.  m.  W.  T.  obs.  7^  08«  21",  C— W  3»»  09™  40«,  c.  o. 
4-  0">  14«  0«.  Obs.  alt.  Bun's  lower  limb  229  35'  0".  In.  cor.  -f  2'  0".  Height  of  eye,  21 
bet.  Bearing  of  sun  by  compass  N.  03^  E.  Ship's  head,  N£.  by  N.,  and  the  deviation 
nx  that  point,  5^  £. 

Kequirod,  the  longitude  at  noon,  September  6,  1880,  variation  of  the  compass,  set 
[in  degrees)  and  drift  of  the  current. 

3.  IjMnd  the  time  of  a.  m.  high  water  at  Cork,  in  Lat.  52=^  N,  Long.  8°  W,  on  the 
lOtli  May,  1880,  the  establishment  of  the  port  being  4^  37™.  Which  is  the  higher,  the 
k  m.  or  the  p.  m.  tide  of  that  djiy,  and  why  f 

4.  June  4, 1880.  Compute  the  local  mean  time  of  the  apparent  setting  of  the  sun's 
ippor  limb  at  Annapolis,  Lat.  38^  58'  53"  X,  Long.  5**  5"*  56«  W,  supposing  the  time  for 
ihe  sun  to  pass  through  altitude,  equal  to  ref.  -f-<lip*  +  semid.,  t^  be  5™  0*. 

6.  At  Annapolis,  about  8  a.  m.  May  4,  1880.  Chro.  T.  obs.  8^  31™  22*,  c.  c.  +  4»»  36™ 
16^.  Angle  between  sun's  nearest  limb  and  a  chimney,  right  of  sun,  69^  54^  W\  In. 
X>r«  &  40".  The  altitude  of  the  chimney  (by  the  same  sextant)  above  the  shore  line 
L**  21'  30".  Distance  of  the  shore  line,  under  the  chimney,  from  the  observer,  3,300 
!bet.     Height  of  eye,  29  feet.     Required,  the  true  bearing  of  the  chimney. 

6.  December  16, 1880,  in  Long.  2°  40'  W.  about  7  p.  m.  Chro.  T.  obs.  6»»  57™  0-,  c.  c.  + 
|fc  10»  30».  Obs.  alt.  star  a  Pegasi  (Markab)  38^  14'  0"  bearing  NW  nearly.  In.  cor. 
^»9f  (y*.    Height  of  eye,  18  feet.     Required,  the  latitude,  by  the  ^'  method. 

7.  Each  cadet  midshipman  will  take  observations  of  the  sun  by  sextant  and  artifi- 
lal  horizon,  and  compute  the  error  of  the  chronometer  on  Greenwich  mean  time. 

[Questions  4  and  5  may  be  omitted.] 


DKPAJITMIKNT    OF    STEJA.M:    KN-GrlNJEBRIN-Q-. 
MARINE  ENGINES. 

CADET-MIDSIIIPMEN  ONLY. 

June,  1880. — Time  allowedy  five  hours. 

1.  Given  an  engine  whose  piston  is  40  inches  in  diameter  and  whose  stroke  is  4  feet; 
iotting  olf  at  f  from  commencement  of  stroke ;  clearance  i^  of  piston  displacement 
ler  stroke ;  steam  pressure  30  pounds  per  sq.  inch  per  gauge ;  vacuum  26  inches 
barometer  at  30) ;  revolutions  50  per  minute ;  relative  volume  of  steam  and  water  at 
ttitial  pressure  (ilO :  1 ;  coal  consumed  per  hour  1,831.25  lbs. ;  weight  of  cubic  foot  of 
I  water  62.5  lbs. ;  loga.27  =  .239;  lege  1.28 =.2469;  loge  1.29  =  .2540;  logel.30  = 
Required  the  mean  effective  pressure  and  the  number  of  pounds  of  water  evapo- 
tflted  per  pound  of  coal. 

8,  Sketch  and  describe  the  Wabash,  or  Meyer  valve,  and  explain  the  principal 
•culiarities  of  the  Waddell  valve.  What  is  the  advantage  of  the  double  ported 
-'^e  valve  over  the  single  ported  ? 

3.  Water  enters  the  boiler  at  a  density  of  |  and  is  maintained  at  2 ;  temperature  of 
^  water  entering  is  the  same  as  the  temperature  of  the  condenser,  103^  F. ;  vacuum 
inches ;  compare  the  economic  performance  of  the  engine  under  these  circutustauces 
^ii  the  same  engine,  densities  remaining  the  same,  but  the  water  in  the  condenser 
^^^  water)  having  a  temperature  of  1:^5^,  and  corresponding  pressure  2.5  lbs.  per 
%iich  ;  the  mean  pressure  of  steam  being  25.46  lbs.  per  sq.  inch,  and  the  correspoid- 
^    temperature  241^  F. 

^*.    Given  the  thrust  T  of  a  screw  propeller,  to  deduce  the  formula  for  the  diameter 
'^'he  shaft  to  resist  torsion  due  to  T,  and  solve  the  following. 

^XxMnple :— Diameter  of  propeller  16  feet ;  pitch  20  feet ;  I.  H.  P.,  1000 ;  siieed  of  ship 
"^nots  (knot  =  6082  ft.) ;  slip  15  per  cent,  of  speed  of  propeller;  coefficient  of  metal 
^  «q.  inch  of  cross-section  for  a  leverage  of  one  foot,  120. 
8  N  A  B 
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lac«  the  expression  for  the  leverage  of  friciioa  for  a  collar  thrust.  Required, 
P.  neciMssarr  to  turn  a  shaft,  in  n  cf>llar  thm«t  Iwarinjr,  the  MirnHt  h*nnp  5<),00O 
BVoUitiotis  {H^T  tniti.,70.  Rfidii  of  collars,  13"  aud  10".  Ctn'f.  of  firiotioo,  0.05, 
ikct«h  a  Boiirilon  prtMwtire  jjaiige  and  demonstrate  it«  iictmu* 

c|uirrd,  tln^  Ibw.  of  wat«»r  «»vaporated  fitim  I  sq,  tt.  of  tube  iinrface  and  ali^ 
jie  «iq.  ft.  of  crown  slu^et,  coni^idrrini;  the  rate  of  condut'tion  t^o  he  as  the  square 
►  dilforenee  of  temperatnri'i*  a^lHO.  Temp,  foedwater,  lOCF'*     Of  fiim ace »  2400°, 

i  in  tulies,  800-,     Prr^saiire  of  st^am,  60  !ba.  per  ^ange. 
ketch  and  disseribe  JoiiJo'a  proposed  air  engine.     Construct  rarda  from  a  pump 
)r Under  nHing  the  aame  sealea  for  each.     Strokes  being  the  same,  and  the  work* 
^inp<^ratnres  being  70°  and  6(MP. 
Reqaire<l,  the  lbs.  of  water  evaporated  per  lb.  of  coal  from  data  given  on  the 
eator  card  on  sheet  **  B." 

able  heat  of  1  lb.  of  coal  =  6,000,000  ft.  lb& 

t  — logjy  ,    ^\  _^\ 
C        "^  iC*J       2C'  J 


=-i7C-^ 


water 


(A  ^8,^ 


8.2591,  log  B  — 3.43643J,  log  C=: 5.59873, 


003441,  /;=  =  O.flOOOl  1B4, 


|iwerB  required  to  the  first  five  qaeatious  and  to  any  other  three  qaestions. 
DESIGNING  MACHINERY. 


CAJDET-RXGINCERS   ONLY. 


JuNB,  18felO.^T!fa#j  all^wedf  five  haurs. 


etermine  by  the  method  of  augmented  snrface  the  I.  IL  P.  necesfwiry  to  drive  a 

I  of  the  following  dimensions  at  a  npeed  of  12  knots  per  hour :  length  on  L.  W. 

^^5^/;  mean  immBrsed  girth,  00';  sinew  of  auglea  of  greaieat  obliquity  of  water  linee, 

=  0,  l8t  =  .l,  2d  =  .a,  :ki  =  .3,  4th  =  .4:    coefficient  of  piopnlsion   20000.     Alao 

ne  the  L  H.  P.   for  tmnw  vcHsid  by  Fronde's  law  of  eompariJion.     Diujensiotia 

del  ^  of  those  of  vesHse! ;  reHiKtanee  of  model  at  a  speed  of  i<tOO  feet  per  minute, 

[consider  knot  a»  6,(WJ0') ;  power  titilijced  in  propukion  40  ?^  of  H.  P. 

Btenuine  the  diameter,  iUHlde  lengfli  (between  heads),  and  tbicknesi*  of  oylia- 
yr  a  pair  of  non-coudeuHing  engine.'^  U>  develop  3r*(>  H.  P.    Revolutiona  per  min., 

*ri»ke,  3';  boiler  pre^isure  per  gauge,  63  Iba. ;  steam  ctit  off  at  10'';  back  pres.  2  lbs. 

►  atm. ;  cJcaranee  12.5  "o  of  stroke  displaeement ;  exhauat  cIoehmi  9"  from  end  of 

^alr  of  simple  condensing  eugiue«  ;  diaui.  of  cylinder,  50";  stroke  t»f  piston,  42"j 
preitsnre  per  gange,  37  lbs. ;  vaenuni,  24'^;   revolutions  per  minute,  5<> ;  cnt-oifat 

Iroke,  neglect  clearance  ;  p  »  v       ;  required,  diameter  of  single  piston-rod  and 

fcter  an<l  length  of  crank-pin.  Deduce  the  formula  for  length  of  crank-pin 
ow  that  the  rosiatance  to  heating  is  independent  of  the  diameter.  Wrought 
^^  :w>000  for  direct  crusbing,  crank-pins  ultimate  streugtb  f?=-  .045.>1  ^Jpl;  for 
9«sction,  <i  =  .0707  'i^Jpl^i  work  per  sq.  in.  of  pin,  50000  inch  units;  coefflcient 
^on  .05. 

Cake  torsion  diagram  for  line  shatit  for  (|uestiou  3  and  determine  diameter  of 
sing  data  from  diagram.  Craoks  being  placed  at  right  angles;  scale  of  presa- 
^  \\m.  =  1";  and  /  =  54000  for  wrought  iron. 

^<?«ign  a  three-ported  slide-valve  for  engine  of  question  3  (by  a  Zeuner  diagram) 

[  f>ff  at  f  stroke,  steam-valve  opens  when  piston  is  1"  from  end  of  stroke,  exhaustj 
r%"  fi'om  end  of  stroke.    Hequirwl,  in  inches,  opening  of  ateam-port;  steaia-lap  j 

"^lead;  exhanstdap;  and  exbaust-leud;  mark  diniensiona  on  the  linea  measured. 
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Bbow  angle  betwet^n  eccentric  and  cranky  luid  giw)  distunci^  m  turix 
firoin  end  of  atroko  when  ex.h  an  tit- valve  opens ;  give  Rcate  for  iM!^o«kt|| 
for  crank  circle  i. 

6,  Detti^  a  Moyer  expaodion  valve  (by  Zeunet- diagram )p  thnyvr  of  ceeeatrk, 
of  Hteam-valvef  2"\  an|pilar  advance  of  main  eccentric,  3(^' ;  limitaof  ent-ofl^  | 
and  point  of  cut-olf  of  n]aii\  valve  ]  throw  of  cnt-ofT  eccentric,  aaoMi  OM  niaia  4^ 
Give  approximate  angntar  advance  of  cnt^olf  eccentric,  and  mark  tt^  mlsliv*  ^ 
that  of  the  main  eccentric,  and  of  th«^  crank  ;  maxinMim  disntunt^e  thm  cettttiotai 
and  main  vatven  will  be  apart ;  dir^tauce  the  cnt-nif  blocks  wiU  Ite  apflzf  wl 
off  at  i  and  i  «*troke;  and  the  width  of  cut-oflT  blocku* 

7.  CompQtind  condensing  tuarine  engine  of  bOO  L  H.  P.,  itaiag^paQiMli  4 
L  H,  P.  at  n  pressure  of  SO  pouuck  per  gange*     Design  boUerB  to  ftimiali  1 
enginej  and  to  bum  anthracite  coal  by  natural  dranght. 

B«quirt«d,  number^  diameter,  and  leni;th  of  boilem;  rhickii<*«B  of  alkell 
riveting ;  nnrnlier,  mza,  and  arranj^omi^nt  of  furnace ;  total  gr%l«  miu€Mst,  1 
faee^  and  calorimeter  tlironr^b  tiibe«  and  at  nptake;  dtatiietcr  of  tulfoi  > 
for  each  boiler,  and  total  wteam  space. 

8.  From  diagram  (^heet  B)  iwiknlate  requisite  conden»ing  attrikoii «ii4 
of  ■ingte-acting  feed-pump  of  !«auie  stroke  aa  engine.     Bketcli  And  i 
Allen\  and  Stimern  methods  of  packing  condeuftir-tubt^, 

9,  Roqitiredj  tht*  length,  de|>th,  and  nnmber  of  bucket®  for  m 
ilao  the  groatecit  dip,  to  drive  a  vesp^l  11.15   knots  per  honr,  Um 
apeod  lieing  20^000  Iba.^  slip  of  outer  edge  of  paddles  UO  %  of  s|MkMl  of  ' 
whedla  to  make  16  revolutions  per  niinntcu 


pQ  Ji 


MATHEMA^TICS: 
STRENGTH  OF  MATERIALS, 


CAI>£T-EKGUfKEH6  OKLT. 
jANUABYy  1880,— Itiae  allowed,  four  k^wr*. 

L  Having  given  the  angles  which  three  conjugate  streeaes  oiaJc«  witli  < 
determine  the  obUipiitiea  of  thotte  Btreaaea,  and  the  anglias  belivc 
their  planea  of  action. 

2*  Derive  the  general  dillerential  equations  for  the  intisniAl  o(|c 

3.  Find  the  stresses  on  the  parts  of  a  halfdattlee  girder,  nnifarmljr  1 
point. 

4  and  5.  In  an  isotropic  substancet  tind  the  coefficient*  of  timtwvaga 
of  elasticity  of  volume  in  t-orms  of  the  coefficients  of  direct  asid  liLt^rrml  i 
oefficientH  of  transverae  pliability  and  of  cubic  compTi^Hitibilitj  in  t^roM  1 
oienls  of  direi-t  and  lateral  plialiilitieH;  the  coefhcientsof  dinn*!  and  lat^imt  j 
in  terms  of  thi5  coefliiMenta  of  direct  andlateral  pliabilitb***:  muI  f  b*»  r*p**if^rlr 
and  lateral  pUabititicH  in  terms  of  tbe  coeflicicut«  of  ' 

6.  Find  tbe  pressure  on  the  right-hand  support,  tl,  ]i««isil«C 
tioB,  and  that  of  tbe  point  of  greatettt  iletb^ction  in  a  givm  ujtifonii  b«»tti^  fts^ 
left-hand  end,  piup[>orted  at  the  right'-haml  cud^  and  loaded  Willi  ilui  1 
mid^lle  point. 

7.  Find  the  proper  diameter  of  a  cylindrical  shaft  ia  l4!»niia  of  Hi*  1 
and  of  the  working  shearing  stress  of  the  matcrt:ii«  uf  tb^  sh^lt* 

B,  Dsdace  the  differential  equations  between  the  dynamio  be^d  In  a  ftitkt 

ni  )tion  in  the  direction  of  three  rectangular  axes,  and  prove  lliat   for  stfaitri 

r* 

^-  -f  ^  :^  constant. 
^9 
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THE    METHOD   OF    LEA8T   SQUARES. 

MONTHLY   EXAMINATIOX:   CXDKT-ENGIXKRRS   ONLY. 

FfSBRUARY,  1880.— 21ifW»  ulhwed^  two  honrt. 

Frovo  that  for  dir<^ct  observations  the  «qnatiaii  to  the  probability  carve  i« 
.  ^  .  _  aU*.     Determi  ne  the  val ue  of  c. 

Dodtioo  the  formula  for  thw  probtthle  error  iu  tbi^  value  of  a  quantity  determined 
\  dlroot  obaervations. 

>|ve  me^iiumtoeutjii  of  a  ba^e  Ime  arc^  a»  follows:  342.56^  ^2.47,  342,45,  342.60,  and 
L5^  meters;  determioe  the  length  of  the  bjiso  line,  and  the  probable  error  of  tJxii 
nniuution. 

Haviii|4:  MJ«JV8nr«d  the  followitig  aniirlea,  J0JS  =  15^  W  2b'\  BOC=lQ^  15'  30", 
7=31  -'  :\r  00",  con  ^~-  U  25'  Uy\  awl  bod  - :I3^  W  50",  detenuin©  the  roost  prob- 
valtie«  of  JO^,  /iOC,  and  COD  \v\um  tliu  obsprvations  are  of  equal  weight;  also 
briuiue  the  values  of  the  same  uugle.'^  wlwn  the  weiffhts  t>f  the  measureuieuts  are  l, 
4,  aud  5  taken  in  the  order  of  measnrement. 
Having  given  sixteen  observations  of  the  form  .  .  .   , 

Ml  =  «  H- <  siu  a 4-  tt  eoa  a^r  Bin  2a -^x  coa  2a 
Mg  =  «  -|- 1  sin  2 X  -|-  14  cos  2a  -f-  *^  »>"  4"  -f  or  cos  4^ 
Mjj  =  «  -|-  f  sin  3"  *f-  "  *"*^^  "^'^  +  *'  s^^i  Bfl  -4-  jr  cos  6^ 


where  a  = 


8' 


ue  the  most  probable  values  of  8^  t^  and  x, 
Hjiviuf^  tiKrtiaiirml  the  four  angles  of  a  quadrilateral,  jc^Ur>'^  38'  12",  weight  4, 
^118^  r  40^',  weight  6,  it  —  ^i-'  *20'  IS'\  w<Mght  H,  and  r  =  63^  5L>'  20",  weight  5;  de- 
ilne  the  most,  pr ibnM.^  va!r.os  of  fho  jTTif;!r  ,, 

THEORETICAL  NAVAL  ARCHITECTURE  (ELECTIVE). 

June,  1880. — 7%me  alloictd,  three  ftoum, 

ci-Wdshipmen  P,  B,  Algei\  J,  B.  Thrnadon,  ff.  Q.  Dreaelj  L,  5,  .Vwtoa,  ff,  Phslpif 
\7YujtuH,  A,  A.  Ackerman,  A.  li.  Howze,  G.  E.  We»t, 

Derive  Wool  ley's  rule  for  detennining  volumes, 
ftvinii  given  three  eqiiidi.staTit  itrdinates^  derive  a  formula  for  eomputing  the  area 
reen  tn-o  of  the  ordiuates  in  tenna  of  the  thre*5  ordiuate», 

Derivi-^  Simpstm'H  one-third  ruk\  and  show  when  it  is  exact  and  when  approxiniat<»«  I 
Cirmtne  by  means  of  this*  rule  the  centre  of  gravity  of  a  hemiiiphere.     Show  how 
I  ml©  may  be  applied  to  half  and  quarter  intervals. 

rmine  thtj  angle  of  maximum  efiiciency  of  a  rudder  when  the  power  applied  ia 

Show  that  the  cutA^e  of  intersection  of  a  plane  i>i?rpenilieoIar  to  the  axia  of  a 
irr,  with  a  wave  surface  id'  uniform  pressure,  is  a  prolate  cycloid* 
etenuine  the  height  of  the  Irmgitiidinal  metacentre  of  a  ship. 

Derive  the  formula  for  eomputitig  the  au;»meuted  surface*,  and  show  how  it  may 
applied  to  determine  the  probable  siieed  of  a  ship  when  the  power  of  the  euginea 

[>wn. 

Btfive  Weddle*a  rule  for  quadratures. 

THEORETICAL  NAVAI.  ARCHITECTURE  (ELECTIVE). 
JUXE,  1880.— Tli Mi<t  alloued,  three  k^nrs, 

let-Emjinrern  W,  F.  Durand,  A,  W,  Staht^  m  S.  Sample^  FT.  F,  €,  HtmOfh  ^i*  ^^^h 
WtKid*,  L,  D.  Miner,  W.  U.  AUdirrdic^-,  C.  A*  /On//,  J.  ^.  Wood, 

jpediiee  Weddle's  rule  for  quadraturea  by  thi?  methtf>d  of  finite  differeneee. 

luce  Wo*>lley's  rule  for  momeiits,  and  lind  the  centre  of  gravity  of  a  hemi- 
by  Simpson's  first  rule  and  the  volume  by  the  Hve-eight  nilft. 
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3.  L»*Mhir»^  the  exprtywioti  for  the  helfthi  of  the  lofngitiuliii*!  mvtJMrv^iirrvi 
ftiTAiigc  the  work  for  its  ooniimtfttion. 

4.  Arrnntjo  the  work  for  the  rompiitatirm  of  th*?  AttiticAJ  aij«! 
Btal>iliti<ia  of  a  »h){i  nt  a  ;^iveii  anglo  of  ht^l,  riHin^  odly  oiii<  itr 

5.  Hftviijtj  givi^n  tho  lupiivaU'tit  pfinler  of  a  8*hi|»  iind 
grf*}it<-'Kt  ttiruHt  and  tcntiiotit  ftti]»poeing;  thv  (rji^hT  to  coii- 
web  utid  three  tlaii;rt'»»  the  dLHtaiit'e  Urtweeti  the  upper  iitid  mm- 
thft  distance  hetw^^erj  the  middle  and  lower  tiangt^  I'i*.     Affa  < 
in.     An^a  of  upper  web,  120  ^q.  in.     Arm  of  middle  tlani£4'«  VMt  im|.  in. 
weh^  300  8q.  hu     Ar^ii  of  lower  flnnge,  500  aq.  in.     Di«placeiiii!iil,  tfi€0  1 
200  feet. 

Hanug:  gi^'**"*  *^  tli<^  rci8ult  of  i^xpt^H mmit^,  th»t  tht«  nutitio  of  tli«  iif%tli  «f  t 
f»co  particles  of  water  diK>*f  not  exeinsl  one-lbitrth  tlie  leu^h  of  thv  sifnjiW  fm 
whoae  time  of  oiscilhition  rqruib  thul  of  the  wnvet.  ahoir  that  tbi?  j 
d^r«iia<3  of  a  weight  cauaed  by  the  motion  of  the  Hliip  doe*  not  exoe^il  ( 

of  it«eif. 


r>Ei».AjiTMEia^x  uw  KNGkLiBHc  sxin>iB»,  H:isax>RT 

INTKRNATIOXAI.  LAW< 

Junk,  1880,— rtiiM?  alhwfd,  /r«  ^oiir«. 

[*  Sl*rred  qoeitloiiA  are  fl]c«mttv«t^] 

1  Namo  the  fibip*8  pikpftrs  requlttwl  by  intuttiiitionul  1a w. 
ttiem. 

U.  Stftte  tlie  extent  of  the  re«pon»ibtlity  of  a  nentrat  goTMiuincral 
J«»ct«,  (1)  engaged  in  cootrabanil  tra<le,  (2)  building  or  e<|fitp|Bif||| 
the  mie  of  a  belligerent;  and  espUin  the  grounds  of  the  di^tincUofi. 
of  the  treaty  of  Wa.Nhiugton  bearing  on  this  question. 

IL*  '*  When  an  intenijil  war  breaks  out,  the  govemtii«nt  i 
the  municipal  or  the  international  code^  in  wh<de  or  in  part,  ^halt  W  i 
plain  what  i^  meant  by  the  two  *'eodf^,"  give  the  reaAooe  fur  tlir  adofitMniiif 
oa«,  and  tbt^  couseqneoeeH  flow  ing  from  it. 

III.  State  the  nilvH  adotiti-d  by  the  British  Go  rem  niont,  in  T^^.  in  tagcvt^l 
ing  pri/Ais  of  the  belligerents  in  it<4  {lortM,  and  in  regaril  to  v  {  c«ia1  tn  { 
Steamers;  and  the  ruU^  adopted  in  l»54  in  regurd  toenouu  : 
the  ontbreak  of  war,  and  in  regard  to  enemie«i'  pro]H»rty  In  iic*titiml  ir«n»k, 

III.*  St-ate  the  extent  of  exemption  fnnn  local  JuristUctioti  ill  for^ij^ni  tM*f1««f  (1 
of  waff  (2)  merrhantnien«  ('S)  the  crews  of  jntldic  ami  private*  vnMeJju.  WluU  ^1 
of  law  in  France  on  this  subject  f 

IV.  Define  the  right  of  searcbt  etating  when*  by  whotn,  ttpcm  inr|Mai«  i 
manner,  it  is  t<»  bc»  exercised,  and  to  what  extent  the  ■cttToli  tmmj  or  i 
^liat  is  tJie  penalty  for  resist anee  to  search  f 

IV^*  DISCUSS  the  right  of  convoy,  giving  thi!  leading  cmam  cm  the  ml 
ing  the  general  tendency  of  present  nsage. 

T.  Define  (1)  international  law,  (*i)  municipal  law,  (U)  exeqiiatn  r 
(5)  embargo,  ((>)  |KMtliminy.     Explain  the  difference  Imtwocii  a  fl.     . 
And  a  foreigner  that  h.i.s  been  naturalised. 

VL  What  t!^  the  modern  usage  as  to  the  treatment  of  im^nlar  aoIiHmi  t 
of  non-eombatant>s  f  as  t-o  capture  of  enemy's  private  prop^rtj  oti  land  f  M  mmf 
priqierty  on  laml  f    What  is  the  nsage  a**  to  reituisi lions  f 

VII.  Classify  the  various  kiuds  of  contrabaoil  g«.HxK     How  f«r  hi  ihm  i 
the  goods  a  test  of  their  contraband  oltAraoter  f    DiaoflM  tlie  thkeiriatt  «f  | 
eoniraband* 


1 
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IVH.*  How  Ion  *.  i\ov4i  Uftbilify  tor  ft  brt^ftfli  of  blockade  contiuiiel    What  cipciim- 
tiees  coQ.Htttute  t.h<^  «^c«kMjitiaii  t\f  a  blfH^katlt^  f     Di»eiiH9  the  iloctriae  of  conHninmt 
^m  ^  iipplitsd  by  the  8tij»nnm*  Coart  iii  the  wnr  of  1801-5. 
FUL  A  rrniMt^r  «f>i2i3H  nt  Hea,  for  i»  eau^M?  thai  the  cutiiMinnili tig  officer  deems  snffi- 
at,  a  ve-«w5t^l  of  m?iitra1  or  miriTtiim  njituunility.     Stiit*'  in  fU^tail  the  captoKs  duties 
^to  i»ap*>rf*,  pi?i"soiiH,  au<l  oar^io  found  on   bourd,  prijsts-miwt^^r  and  orew,  detitiniiMoo 
I  ilf^Uvery  of  prizi',  and  nisiii*  wimt  in  to  \w  dono  if  for  iiny  eutise  the  pri»e  cannot 
^•eut  in.     If  the  »hip  clearly  btdonji^s)  to  an  tiuoniy,  how  does  thiit  nfft^ct  tin-*  cris<»T 
|IX.  War  bctweon  IJnitf»d  StiiteH  and  Great  Britain,    {a)  Two  AnK'Hcan  imnohaut- 
»re  captnred  by  British  cniiAor'j.     Orie  of  thoui,  th"  Rojie^  m  carried  into  Valpa- 
I  and  condemned  liy  u  BrifiHh  prize-court  Hitting  tlR^re.     The  othcr^  the  E.slello, 
learned  into  Callao,  and  eoudenmed  by  the  Admiralty  Court  in  Lontlon.     Both  are 
I  to  Chilians,  and  afterwards  come,  nnder  the  Chilian  ttaj^,  to  the  port  of  San  Fran- 
Can  i>oth»  or  either,  be  claimcil  by  original  owner  f    Give  reaMons* 
l(J)  The  BonseeoQrrt,  a  French  bark,  is  captured  by  an  Atuftrican  cruiser^  on  a  voyage 
Bordeaux  to  BriHtol,  with  a  cargo  of  wine,  the  property  of  Esehonaner  ife  Co.,  of 
deanx  and  New  York.    One  partner  of  the  firm  i»  an  American,  resident  in  Bor- 
^x,  the  other  a  citizen  and  resident  of  New  Vork.    The  ship  has  French  impers  and 
\  to  a  Frenchman.    What  will  be  the  decision  in  nigar«l  to  (I)  vessel,  (2)  car^of 
War  between  irnited  Staten  jind  lircat  Britain.     («)  In  eonitnand  of  the  U.  S.  S. 
aessiee,  cruising  in  th*i  Atlantic,  vtiu  cii[dtiie  an  Koi^HmIi  bri^^antl  send  her  in.     It 
bpearn  on  Ibc  trial  that  nhc  had  biien  captored  eariy  in  the  war  by  the  U,  8.  8.  Tren- 
1,  and  recaptiin^d  from  the  prize  crew  by  H,  M,  S.  Minotaur.     The  officers  of  the 
?ufon  pot  in  a  claim  for  the  prize.     Dir*cn8s. 
I(i&)  Later,  the  Trenton  in  lyin^  off  Cadi?!,  and  b'^r  boats  attack  and  capture  two 
^IJsh  dispatch  vcHMelrt  at  the  fMit ranee  of  the  harbor.     Tlie  pri/et*  are  brought  out 
btinied.     DiMctLHs  this,  and  dencribe  the  ncgotiatious  that  woohl  follow. 
(<?)  Towartbi  the  clojje  of  the  war  yon  are  crnidiug  in  the  South  Atlantic.     While 
I  a  treaty  of  peace  is  made,  and  ratifieatioas  ari?  exchanj^ed  on  the  10th  Jane ; 
;  30  dayn  from  that  dsite  are  iillowerl  fi>r  ciplnre;^  in  tbos*'  waters.     On  the  *^th 
in  ignorance  of  the  tn^ity,  you  take  an  English  bark  and  send  her  in  with  a 
I  crew.     On  the  20th  July  she  is  recaptured  by  H.  M.  8.  Danae,     He^ultaf 


SPANISH  (ELECTIVE). 


JuySt  WBXi^^Tinuf  allQiveil^  thrte  hours. 

Tranitlate  into  EagUtk, 

llorefl  CadetflH  do  la  primera  Clase : 

laatrrj  auoj*  de  ejercicioi  mi  I  i  tares  en  lo?*  que  balieis  praticadri  la  obediencia  y  el 

niio,  ban  deliido  convenceros  de  la  necesidad  y  de  la^  ventaja^  de  la  dinciplina. 

oitid,  rtin  embargo,  4  vuestros  In»trnctore(i  una  obst^rvaeion  sobrt^  e«te  punto. 

^doA  lo8  pueblos,  lo  niisnio  qut!  todm  los  ej6rcitO!i,  temen  la  ley  poriide  oh  pod<*rc>aa; 

\  un  pueblo  libre,  lejijishidor  de  si  mismo,  la  venera  mas  de  lo  ipte  la  teuie.     Voso- 

\  aois  el  brazo  arina<lo  de  esta  Repiibliea ;  vaiii  il  repre^entarla  en  bw  diferenti^H  na- 

\  del  muudo,  y  vuesira  condiicta  militar  aeri,  en  el  las,  objeto  de  especial  tdiser- 

eion.     Mostrafl  con  e«a  cooducta,  seftorojJi,  la  obediencia  del  hombre  libre  :  mostrad 

1  la  diiiciplioa  hi  en  mite  ad  id  a,  ea  decir,  el  rcspeto  ii  la  ley,  y  fi  las  urdeneji  ha^sta  on 

I  mas  ui^nimo!)  detaUe<4,  e**  para  voaotms,  cl  mas  alto  deber  del  soldado  del  ptieblot 

[£I  gobierno,  eon  gran  tialjiduria,  ha  pnesto  eHit.i  E^cuela  b,^jo  la  direcciou  de  cabat- 

I  de  olevado  grado,  distiuguidos  par  hu  saber  y  per  hils  hechos^  y,  como  hombres 


d 


EXAMINATION   PAPERS,    ie79-«0. 


!1 


que  oonoeen  el  mtiiido,  sumftmente  corUises:  sn  diario  ejemplo  os  hm  cna 

dad  de  im  adajt^o  espafml  i  '^  tiadji  qiiita  la  eort^s  ji  l«  varieiite."     Hlrail  I 

w>lo  coiuo  nn  jwlomo,  bido  nomo  iin  poder  dt  grander  eonBeciieiiclas :  elloj 

vieno  desastrea  que  sa  faltii  Liihipra,  tal  vez,  ocasiiouado  it  los  pueblDe.    i 

y  fitjlea  un  vuetitroa  negoeios  privado» ;  el  verdailero  iiiilit^r  es  ante  to4 

obradf  en  fin,  do  modo  qii«  los  edtrauj^roii  digan :  'Mas  Iii«tltneiono9  da 

TJDjdoa  hacPD.  no  ealo  uias  foliues^  8ini»  mejores  iS  snsciudadaiio^/'     Vvt<*  1 

Bejos.     PensoDioH  (pu'  niafianii  vnestras  ansiosfij*  faniilian,  viK^strot*  ami 

congratiilar  con  carifio,  y  con  iuefalde  aourisat  qnizn^jj  ta  atnj^ii  ]iFedilecl 

Vin^tilroM  IiisitTuctortvH  jiiutan  sn  afecto  H  aqnel  earifio,  porqiio  ijUi^diULJ 

vnt'stiu  t'oiiducfa  ♦  ,  .  ♦ 

A  DioH,  ROfionii  Ciidett*8  do  la  primera  CUae:  que  viiestro  parvcnlr 

El  Oefe  de  Dt^partmuuto,  y  los  Inntruotores  del  ramo  d©  EapaRol. 

I^'anslatc  inta  Spanish, 

POtTR  g'KMB.UtQUEtt  1  BOIil>  D'tm  NAVIBK    X    VOt 

L  Ponrriea;-vonrt  in^indi<|m^r  It?  capital  no  dn  n  a  fire  f 

2.  Oui  mousienr,  cVst  Ini  qui  a  rUonnetir  de  %*ous  parler. 

3,  Votre  »«rviteur  Mr.  i\  quelle  liuura  partez-vous  deniaiu  t 

4,  Je  pavtirai  an  preraier  v«nt  faTorablo. 
6.  Quel  est.  le  prix  de  la  traversie  1 

6.  Troiti  millo  iraricw,  nionKit^ur, 

7,  Je  no  voya^t5  pa.s  non) ;  J'ai  avec  tnoj  ma  femme,  detix  enfi4nt««  < 
Ne  me  fera-t-on  pan  unti  diininiitiitn  mir  le  prix  du  jinsaagef 

5.  c^nid  Tige  ont  vof*  inifaiitM  ? 

9.  L*nn  a  iieiif  aim^  et  rautre  eu  a  sept. 

10.  ht5S  enfatits  au-det^oiiB  de  dix  anH  paient  muiti/i  xdace  et  tinu 
acc(»nl6  nn  Hi  pour  deux  I'nl'nfit*. 

Up  Avl'zvoos  iH'ani'onp  di3  passaj^ersf 

12.  J*en  ai  linauuonp  et  do  Urns  lea  pays. 

13.  A  qmdlf"  lienrt*  fiint-il  envoyor  nie*i  bagagenf 

14.  11  fant  qn'ils  soieut  ioi  a^joiirdliiii  avant  la  nott, 

15.  Coinbieri  da  tetnps  rfisterons-tiani*  en  rou+e  f 

16.  Vti  moirtj  monaienr. 

GRAMMAR. 

1.  How  many  ways  are  tbt^re  in  8panwli  of  addreaHiug  a  pdrsou  f 

2.  Why  U  the  proaoun  snbJL'L-t  sometimeM  omiUrd  iq  8paurabf 

3.  Wli«n  19  el  tiuifo  uscmI  inHt*\id  oT  vl  d!i>  T.f 

4.  How  aro  nrHiiis  tonninatin^  in  a  sliorfc  oi*  noaccented  vowel  mAili 

5.  How  are  those  endhijjj  in  n  long  or  acc>Mite<l  vowel  made  plural  f  ! 

6.  What  18  the  position  of  tho  pruiioiina  it  aud  U>  H  t 

7.  How  when  the  verh  is  lu  th«?  iiifinitivti  f 

6.  Wht'ii  hoth  i»mnonnH  liavo  to  he  inaile  uae  of»  Avliich  one  comiM  ' 
9.  Explain  when  fo  be  m  to  tranHlaied  by  Ser  and  when  by  Enlar^ 

It).   How  many  conjngationH  in  Sjnioishf    Givu  in  a  table: 
(a.)  The  jiresent  imlit:ativL%  first  sinj^nlar  aud  plural. 
(6.)  Tliti  third  prrson  singular  and  plural,  past  detinitr 
(o.)  Th«  |m*ac^nt  mibjnnctive,  second  person  siognlar. 
(dO  The  future  rtrst  aud  second  person  smgnlar  of  Halm'f  £jilar, 
Mar^  J5f<i€«rr»  Cabtr^  Poder,  Qn^nfer,  Saber ^  Sentir,  and  Ir* 
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EXAMINATION,    l^tH). 


NAVIGATION* 
TiiN0  itUowtdy  nine  ftatim. 

1.  Show  tHfl  rplAticm  l»ctwe«u  tlw^  dppttrtnns  iu  agivcrti  latif 
ing  diflTi'rence  of  longirinlo.     Ri^prownit  by  a  plafif^  triaugUi  1 1, 
Ift^rcAtorfi  sailJQc;.     Eiptatn  ttio  construct inii  of  Tnltl^'-n  I  ;i 
gator.     Find  by  iijH|i()etion  of  tlio  ta^^lcn  t\w  eonrMn  ntul  ih»t;ii 
by  Mi?rcator'«  m^iUti^.     Find  tlicio  froiri  a  M<*rciitor  s  clitkii. 

2.  Htg^tPi  tliG  udvuulU|k;i*»  (^f  a  ML^ronU'r  »  chart,  uud  tW  mlio  m  trliieb  i 
And  small  portionH  of  flit^  mi^ridiiiQH  tir*^  i^xpiindtHL     Dt!fi0t*  rvfrnctioci  ftfi4j 
leifiiHiiamt^k^T.     Iti  what  ordi^r,  <$trictly,  should  tht*  rt^ductiotm  bi*  Aitftlli 
ierved  altitude  of  a  hoavorily  body  to  Had  tb«  tnio  altitude  of  ih«  ri^tnff 
OWTft't  Tiame  of  the  awglu  obtained  by  applying  each  riMliictioti. 

3.  At  sea,  the  longitudes  and  Hmv  Utnng  known,  and  the  apprfixiiQAt^  1 
moon  b^nng  88E,,  thr  altitude  of  itA  upiierllmh  IS  ob^rncd  t» 
iila<i  for  eomputttig  tbo  latitude.     Di'8cril>e  in  detail  tht^  pr^ 
tise  ill  rhn  tViniuila«. 

4.  In  thi'  probliini  of  the  preoerling  qncwtioti,  what  additionaf  fljita  i 
^rdi^r  t-o  det4^rmiuf  a  Hue  of  position  f     Having  pb>fted  the  lir 
how  can  you  find  by  inspection  the  effect  of  an  error  in  th< 
in  the  time  t    Deduce  a  fonnula  for  Hnding  the  cffwjt  of  an  error  m  tti#  tij 
leenlting  latitude. 

5*  Wlial  lire  the  uses  of  a  single  line  of  poi^ition?     Internecting  line*  1 

*  found  fmm  ohAervations  of  the  aamo  body^  and  the  ^hip  having  itiiiTe^  in  | 

how  ifl  the  jkoeition  found  on  the  chart  at  the  time  of  the  P»ec4»ni|  ob«pr 

the  altitude  is  taken  of  a  bwly  very  near  tlie  tneridian,  what  i»  lli«  < 

to  the  loeiidiau,  and  how  is  it  uaed  T 

6.  De^biee  the  equation  of  4M|nat  aUitudr«,     Kjqilaiu  ea«^b  »t«*p  hi  '< 
^rror  of  a  chrononieter  vvbeu  the  nun  is  obticrved  (a,  rn*  and  p.  dL).     Ho9 
af  a  chronometer  found  f 

7.  What  should  be  the  length  of  a  knot  of  the  log  line  for  n*e  Willi  i 
iag  31.3  84MK)ndfl  of  time!     How  is  the  index  gluMs  of  a  ^  !  ju 
glaatf    How  is  the  index  error  found  f     DeHerihe  the  a/ii:  In  < 
ptaa,  and  the  manner  of  uniug  it  to  titid  thr  eomptM«»  bt^aHng  of  Ib^  i 

8.  How  M  a  tbon<lnlite  arl^jiiKti^l  iu  mtler  that  there  may  Vw*  oo 
Give  one  method  of  ninning  in  accurately  the  »hore  line  b«iwic«a  twoi 
luirborBitrvey,  itnd  of  plotting  it  upon  a  chart  on  which  all  tha  triaii| 
prefixed.    How  are  the  Aouudtngs  takcm^  reduced,  and  flxed  upon  ib#  t 

9.  What  ob64ArvatioQH  are  maile  in  the  course  of  a  f^iirvoy  t^  lind  Uw  lit  i 
the  current  f     Define  »tand,  -^ilaek,  spring  tide,  and  half* monthly  loo^wittliJ 
a  bench-mark,  and  what  it*  it*  n»e  t 

10.  What  18  a  polycouic  chart  f    Give  its  propertie**,     Dewerib^  <m^i 
4>f  making  a  deviation  table.     State  the  caufios  of  aemlcircraliir  dt^rlatiaa^  i 
deviatiiiM,  and  heeling  error. 

11.  At  noon.  May  2^1,  IS-iiK  took  departure,  Cape  natt4\raM  i 
N.,  Lnrng,  75°  :W  54"  W.,  bearing   per  etimpa^  KSW.,  and 
ahip^M  head  KE.,  and  the  deviatimi  lor  Miat  I'otir^  \  pt.  east.     Vi 
2°  .'»(r  (I  pt,)  we«f.    Thence  saUetl  till  noon,  May  24,  aa  follows; 


EnoU. 

Wind. 

Lmw«^. 

^^..1^ 

SE.ia 

50.5 

Kd.aiHlKd. 

lirL 

Ipir 

jr.  IK. 

43 

da. 

do. 

3fa»-.      J 

£.l»y8. 

47.8 

do. 

do. 

iw^^   \ 

KW.byK.IK. 

17 

do. 

Ivt- 

ilA^W.  1 

2nC.hy£.«B.* 

88 

y±      , 

d. 

l^i. 

*1bQaW 


Ifay  S4«  from  tioar  of  skdrtiLnir  iixn».«|g||t 
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Beqiiired,  Lat.  and  Long,  by  D.  R.  at  noon  May  24,  1880.     Conre©  and  distance  by 
>•  E.  from  tho  Jight-house.     May  24,  1880,  Obs.  merid.  alt.  sun's  lower  limb  76<^  11' 
4>"  bearing  south.     In.  cor.  —  1'  10".     Height  of  eye,  18  feet. 
..    Required,  the  latitude. 

May  24,  1880,  a.  m.    W.  T.  obs.  7^  52'"  33*,  C-W.  3»»  52°»  10",  c.  c.  -f  1^  08°»  16«. 
131m.  alt.  sun's  lower  limb  35°  49'  10".     In.  cor.— 1'  10".     Height  of  eye,  18  feet. 
BoMing  of  the  sun  by  standard  compass  N.  84°  10'  E.     Ship's  head  ENE. 

Required,  longitude  at  noon.  May  24,  1880 ;  total  error  and  deviation  of  the  com- 
pttftii ;  sot  nnd  drift  of  the  current. 

U;.  Find  the  timo  of  high  water  on  May  24,  1880,  at  Singapore,  in  Lat.  1^  17'  N., 
Long.  1030  50'  E.,  the  establishment  of  the  port  being  9»'  45™. 

-  13.  At  sea,  May  25, 1880,  in  morning  twilight.  Long.  72^  12'  W.  W.  T.  obs.  i^  20" 
9S^  a.  m.,  C-W.  lO**  12"  47",  c.  c.  +  O''  51«°  14«.  Obs.  alt.  of  star  and  Ursao  Minorii 
(FolariB)  38^  12'  30".     In.  cor.  —  1'  10".     Height  of  eye,  18  feet. 

Required,  the  latitude. 

14.  At  sea.  May  26,  1880.  Long.  145°  .%'  East.  Obs.  merid.  alt.  noon's  upper  limb 
8BP  2Xy  20"  bearing  south.     In.  cor.  —  1'  10".     Height  of  eye,  18  feet. 

Required,  the  latitude. 

16.  Each  cadet-midshipman  will  take  observations  in  the  field  and  find  the  chro- 
nometer error,  the  error  of  the  compass,  and  the  apparent  altitude  of  a  designated 
object  on  the  opposite  side  of  the  Severn  River.  Height  of  observer's  feet  above  the 
WMk  level,  20  feet.  Distance  from  the  observer  of  the  shore  line  below  and  in  the  same 
irartical  circle  as  the  designated  object,  3,300  feet. 

jSijrrm. — Qaestiona  8,  13  and  14  are  altemativefl.    Double  weight  is  assigned  to  question  15. 

FRENCH. 
Translate  into  French. 

MILITARY  EDLX'ATION  AMONG  THE  ROMANS. 

Everything  contributed  to  inspire  the  Romans  with  martial  ardor.  The  continual 
wars  they  had  to  maintain  against  their  neighbors  made  the  art  of  war  necessary  and 
fhmiliar  to  them ;  and  even  the  plough,  which  constituted  their  usual  employment, 
pnpared  them  for  military  toil.  Rural  occupations  harden  and  fortify  the  sol- 
der, whereas  the  trades  practised  in  towns  are  only  fit  to  enervate  him.  Fatigue 
•cannot  discourage  him  who  exchanges  the  plough  for  the  sword.  The  Roman  soldiers 
were  accustomed  to  walk  in  five  hours  twenty  and  sometimes  twenty-four  miles,  and 
-on  the  march  they  carried  sixty  pounds  weight.  Young  Romans  of  every  condition 
liaidened  themselves  by  martial  exercise.  After  long  races  on  foot  or  on  horseback, 
iShej  threw  themselves,  covered  with  sweat,  into  the  Tiber,  which  they  swam  across. 
It  was  thus  officers  and  soldiers  were  formed ;  and  *^  the  Roman  youth,''  says  Sallnst, 
**»8  soon  as  they  were  able  to  carry  arms,  learnt  the  art  of  war  by  performing  in  the 
camps  the  most  arduous  tasks.  They  prided  themselves  not  in  giving  feasts  or  sub- 
mitting to  pleasure,  but  on  having  beautiful  anus  and  horses.  No  difficulty  dis- 
couraged such  men,  and  no  enemy  inspired  them  with  fear ;  their  courage  rendered 
them  superior  to  all;  emulation  fired  their  mind,  and  to  distinguish  themselves  by 
«ome  noble  action  was  all  their  ambition.  It  was  thus  they  endeavored  to  secure  the 
ceteem  of  their  countrymen — in  this  they  conceived  tru(j  nobility  to  consist."  The 
■•oldiers  thus  hardened  from  their  earliest  youth  enjoyed  good  health,  ami  the  Romans 
who  waged  war  in  so  many  climates  do  not  appear  to  have  suffered  much  by  illness, 
whereas  it  often  happens  in  our  days  that  armies,  without  having  fought,  disappear 
in  a  single  campaign. 

TranMate  into  English. 

LES  FEUX   DE   ROUTE. 

Lea  feux  de  c6i6. 

Le  feu  vert  de  tribord. 

Le  feu  rouge  de  bAbord. 

Le  feu  blanc  de  t^te  de  mAt. 

Jiontrer  on  feu  d'une  partie  visible  du  bAtiment. 


m  toot  narfre  botib  tcjiIcb,  Aysint  ac  la  vnp 
j^ATtre  k  voilf»ii.  on  ras  d'  »bori(liigi«. 

r«  en  iiian^lie  doit  porter  nn  f»?Ti  lert  &  fri1»on1  of 
>9  ik  vapcnr  portmit,  en  oritre,  ««  f^ti  blatic  ea  ) 
Lc»  feu3E  de  cAt^  dolvent  dtre  pnurvna,  ea  diMltttia  du  bari 
troiii  pie^k  ait  nir>ui»,  tni  avant  d<^  In  lumi^re  allu  qti«  la 
%tre  ttpervu  du  bossoir  dc  I'untre  bord. 
Les  uttvirti»  qui  r**morqu«mt  portent  di»ux  fiTUx  blauci  tin  1 
Ku  tt»mpft  d»»  bnimc,  les  navm*«  4  vajic»ur  en  mnrc'be  font  J 
Ipm  Witiment«  soua  voiU^s  font  ua»«^o  d'nu  eornot  A  kionqi] 
oloolio. 
C^  Higuaux  doivont  se  faire  outendr^  au  tiiolns  nn»  foil 

TV^aiiiZale  info  Engtith, 

PAVOISKR, 

Mousii'iir,  Jt'  \  i*  ii>i  vons  pr^v*^nirque,  d«niJiiri  mating 
diB  VritiniviT^ini'  d*-  rindop»Mnlanc<>  et  vouj^  d»^niander  si  vo 
eier  ik  ct*tt«  l^tt%  en  patoiKant  t^jijAleiniint  votn?  naviwi ! 

C<?rtaln*Miient,  uioasieur,  car  je  snis  bviinMix  d»»  f^itiiir  i 
Toir  (|Ui'  noiiH  iiiinons  ik  syiapathiser  Jivoo  vmm,  uoa»  m»4tr 
dehfim.     Diti'tt-nufit  t*'il  vous  plait,  k  (lueHH  beurt*  voili  liiw 

Juflte  Max  ca«ilcur»,  c*e'4t-j\-dir«,  'X  8  liinirtv*  prcciw^^  I'l  t*o  ml 
ane  »alvt.^  dc  vLu^t  et  uti  Ci»iip^  de  canon«    Vuiis  euUMidr«x  <^gft|j 
que  j^ai  hut  le  pout,  an  niouit^nt  oii  nuu^  ea^tHttrotm  Uvi  gt^tict 
ddploiera  en  Uyte  du  jjrand  luiU.     Noiw  voua  soriiuK^^  biett  oli 
dire  que  pour  fi&ter  davantaj;L>  ce  beau  jour,  nouw  dnuuoiia  i 
mJdi,  ot  nous  e-iip<^ron«  que  vous  voudre/*  birn  l4iouorcr 
Itittre  d*in\'itatiou  que  le  commaudaut  vou«  adniMe,  h  vou«< 

Je  vons  remercie  bion,  nous  acceptons  do  grand  crpuretl 
d'aller  it  la  f(Pte,  partager  votro  joie.  Ainsi,  noon  jwuvniifl  < 
pc^uves  y  coEipter,  sans  f^aute. 


INDEX  TO  EXAMINATION  PAPERS. 


Pase. 

mdirlatos  for  admission  as  Cadet-Enj^iuecre 68 

.urth  cbusa 80,81 

(ieomotry,  third  class 89 

,  candidatoH  for  adinissioii  as  Cadet-Midshipmon 64, 65 

,  raudidatcs  for  admission  as  Cadet-Engini-'ers 68 

,  second  class,  Cadet-Midshipmen 99 

'hn-tivp),  third  chiss 90 

Rcond  class 103 

IcM'tive),  second  elaas 105 

)n  of  the  United  Stat<3s,  third  class 92,93 

•ing  (elective),  fourth  class 82 

ft  (Geometry,  fourth  class,  Cadet-Engineers 82 

;>  Geometry,  third  class,  Cadet-Midshipmon 88 

.»  Geometry,  third  chiss,  Cadet-Engineors 89 

Machinery,  first  chiss,  Cadet-Engineers 115 

Machinery,  second  class,  Cadet-Engineors 101 

d  History,  fourth  class 84 

Mirth  class,  monthly  examination 83 

Mirth  class 84 

History,  third  class 92 

iirth  class 86 

ird  class 95 

•ond  class 106 

issof  187H 123 

,  candidate's  for  admission  as  Cadet-Midshipmen 65, 66 

,  candidates  for  atbnission  as  Cadet-Engineers 70 

candidate's  for  admission  as  Cadet-Engineers 69 

fourth  class 81 

candidates  for  admission  as  Cadet-Midshipmen 64,65 

candidates  for  admission  as  Cadet-Engincera 70 

iC(!oii(l  class,  (-adet-Midshipmen 98 

•lass  of  IH7H 121 

second  class,  Cad(?t  -Mitishipmen 98 

nd  chiss 100 

uio]»<;an,  third  chiss 92 

the  United  States 85 

aval,  third  claj?M 94 

alculus  (flrrtive),  third  class 90 

iial  I^aw,  first  class 118 

giiics,  lirst  class,  Cadet-Midshipmen 113 

giiH's,  first  class,  Cadet-Engineers 114 

(elective),  second  class 105 

,  second  class 104 

Least  Stiuares,  lirst  cUiss,  Cadet-Engineors 117 

125 


Ptmctuatlon,  fourth  cla^.. 

Blietorio,  tliird  cIahs 

SeamanHbip^  ^mt  clftj^a^  Cadet^Midfibipmen  ...., ..., 

Seaiii£LnHbif>,  tiec{)nd  claaSi  Cadet^MidaMpmeD .  *.......... 

Sbip-Biiildiiig,  first  class , .^...v. 

Spaoii^li  (electiv©),  QrstcIaaB -..,- 

Spanieh  (elective),  tliird  class ..*. 

8pi5lliiigf  cmidldateH  for  admissiou  as  Cadet-Midahipmen. 
Spvllingi  cundi(lat«i4  for  mlnusBion  na  Oadet-Engineen  ... 

StTengt.il  of  Matflriala,  first-clasa,  Cadot-Enginoere 

SiirveyiDg  and  Compa/js  Deviations .,. 

Trigonometry,  third  class 


i 


ilEO  STAItS  NAVAL  ACADKMV, 


Af- 


THiKil-^i.tUiNiJ  AUAULJilt   lH^AXk, 


1881-^ 


ANNUAL  EEGISTER 


OF  TUB 


NITED  STATES  NAVAL  ACADEMY, 


'  /^ 


J.  cdt  I  ■  "^^ 


ANNAPOLIS,    MD. 


THIRTY-SECOND  ACADEMIC  TEAR 


1881-83 


WASniNGTON: 

OOVEBNMEMT   PBINTINO  OFFICE. 

1881. 


GIFT 


CONTENTS. 


\L  SKKTCn           .         .         .         .        ^ 4 

SrPERIXTKXDKNTS 5 

:■  Visitors d 

:  Calrndar (t 

R,  lr^t^l-^2 7 

H 

7  Board .        .        .  U 

FICERS II 

AITII   RELATn-E  8TAXDING   IN   CLASSES 1\| 

VL   SUMMARY 31 

ION'S   AND   DISMISSALS W 

'RACTICE ;W 

-CRUISE,  1881 :M 

COEFFICIENTS WH 

LIS,  18.S0-81 :w 

•:S  FOR  ADMISSION 55 

F   INSTRUCTION (1(1 

ME   OF   RECITATIONS        .           .           .           .           , 74 

riON-PAPERS,    1880-81 7H 

EXAMINATION-PAPERS \X\ 


mnlly  opened  CTetoljer  TO,  of  tTiat  year,  tin^i^rtM  iiatirB  of fliB' 

niander  FronkJin  Biichauan  as  Siiperintemiout.     It/ was  pla 

t]m  land  occupk^d  hy  Furt  Severn,  whi<jli  wus  given  up  by  the 

the  purpose.     The  course  was  fixed  at  five  yeHFs,  of  whirh  the  fir< 

aptnt  at  the  School,  Uw  intiirveiiing  three  being  passed  nt  eea.    T 

Tiot  Htrictly  adhered  to,  the  exigencies  of  the  aervice  mjiking  il 

faseSi  to  shorten  the  period  of  study.     In  Janunry,  ltM6,  four  moat 

of  the  School,  ilw  students  cousij^ted  of  30  Midshipmen,  of  the  dn 

prepjirinjT  for  the  exanilrjation  tor  proniotion;  13  of  the  date  of  ll 

main  until  drafted  for  sen  ice  nt  sea;  and  7  Acting  Midshipmen, 

teniber  of  the  previnn?*  yean     The  MidBhipuieu  of  the  date  of  lh4 

gi'aduated,  finisJjinj;  their  liinitttd course  in  July,  1^46,  aud  they  wi 

by  the  subsequent  dates»  until  the  reor^anizution  of  the  Bchuol,  I 

In  September,  lB4i*,  a  Board  wa^s  appointed  to  reviati  theplaD  ai; 

Naval  Siliooh     The  Board  was  componed  of  the  foUowiug  ol 

Com moi lore  Williani  B.  Shubrickt 

Commander  Fmtiklin  BuehaTiaai 

CoDiiTiaoder  Samuel  F.  Dupont, 

Commander  George  P.  Upshur* 

Snr|j^c(>n  W.  S.  W ,  Rnschenbergor, 

Professor  William  Chanvenet, 

Ca|itniii  Henry  Brewertou,  U.  8.  A, 

Tlie  plan  reported  by  the  Bnurd  wan  approved,  jirid  went  intO€»|3 

The  new  organization  providt  cl  for  a  course  of  seven  years,  the  ft 

at  the  8ehool  and  the  three  intermediate  yearn  at  sea.     The  Scho 

the  supervision  of  the  lUireau  of  Ordnance   and    Hydrography, 

chanjijed  to  the  United  States  Naval  Academy.     The  eorpn  of  pPQ<l 

the  c'onrse  was  ostentled,  and  the  system  of  separate  dejuwimrt 

heads,  was  fully  adopted.     It  was  provided  that  a  Board  of  Viaif 

aonual  inspection  of  the  Academy,  and  report  upon  it*  condititii 

the  Navy.     A  suitable  vchscI  was  attached  to  the  Academy  aa  apf 

annual  jiractice-eiiiises  were  begun, 

Affer  the  system  hiid  been  in  operation  a  year  new  ohaugi 
reconimeudation^  of  the  Academic  Board  on  the  sabjeol 
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Hm  middle  of  the  coarse,  thus  making  tlie  four  years  of  stndy  conHecntiye.  The  prac- 
ttee-cmiso  supplied  the  place  of  the  omitted  sea-service,  and  gave  better  opportunities 
off  tndning.  The  change  went  into  operation  in  November,  1851,  together  with  other 
ImpfTovements  recommended  by  the  Board.  The  system  has  continued,  with  slight 
modificationM,  to  the  present  time.  The  first  class  to  receive  the  benefit  of  it  was  that 
"which  entered  in  1851.  Six  members  of  this  class  completed  the  course  in  three  yeara, 
and  were  graduated  in  June,  1854 ;  the  rest  of  the  c1as84pllowed  in  1855. 

In  May,  1861,  on  the  outbreak  of  the  war,  the  Academy  was  removed  to  Newport, 
S.  I.  The  three  upper  classes  were  detached  and  ordered  to  sea,  and  the  remaining 
Acting  Midshipmen  were  quartered  in  the  Atlantic  House  and  on  board  the  frigates 
Constitution  and  Santee.  In  September,  1805,  the  Academy  was  moved  back  to  An- 
Bapolis,  where  it  has  since  remained. 

When  the  Bureiau  of  Navigation  was  established,  July  5,  1862,  the  Academy  was 
plaieed  under  its  supervision;  March  1,  1867,  it  was  placed  under  the  direct  care  and 
•Upervision  of  the  Navy  Department,  the  administrative  routine  and  financial  man- 
'i^ement  being  still  conducted  through  the  Bureau.  On  the  11th  of  March,  1869,  all 
Mlcial  connection  with  the  Bureau  came  to  an  end. 

The  term  of  the  academic  course  was  changed  by  law,  March  3,  1873,  from  four  to 
ilz  years.     The  change  took  efiect  with  the  class  which  entered  in  the  following 


In  1866,  a  class  of  Acting  Third  Assistant  Engineers  was  ordered  to  the  Academy  for 
iAstmction.  The  course  embraced  the  subjects  of  steam-engineering,  iron-manufact- 
Bie,  chemistry,  and  mechanics,  and  practical  exorcises  with  the  steam-engine  and  in 
ihe  machine-shop.  This  class  was  graduated  in  June,  1868,  together  with  two  Cadet- 
Engineers  who  had  entered  the  Academy  in  1867.  After  an  interval  of  four  years,  in 
Ootober,  1871,  a  new  class  of  Cailet-Eugiueers  was  admitted.  This  class  followed  a 
two  years'  course,  somewhat  more  extended  than  that  of  the  class  of  1868,  and  was 
graduated  in  1873.  In  1872  and  1873,  new  classes  were  admitted,  the  first  of  which 
left  the  Academy  in  1874  and  the  second  in  1875.  By  an  act  of  Congre^  approved 
February  24,  1874,  the  course  of  instruction  for  Cadet-Engineers  was  made  four  years 
instead  of  two;  and  the  new  provision  was  first  applie<l  to  the  class  entering  the 
Academy  in  the  year  1874.    This  class  was  graduated  in  June,  1878. 


SUPERINTEXDhLNTS   OF  THE  NAVAL  ACAD- 
EMY SINCE  ITS  FOUNDATION. 

Aasnmed  Command: 

Sept.    3,  1845. — Commander  Franklin  Buchanan. 
Mar.   15.  1847. — Commander  (icorge  P.  Upshur. 
July     1,  18.')0. — Commander  Cornelius  K.  Stribling. 
Nov.     1,  18r>3. — Commander  Louis  M.  Goldsborough. 
Sept.  15,  1H,57. — Captain  George  S.  Blake. 
Sept.    9,  18(>5.— Kear-Admiral  David  D.  Porter. 
Dec.      1,  1869. — Commodore  John  L.  Wordeu. 
Sept,  22,  1874.— Rear-Adniiral  C.  R.  P.  Rodgers. 
July     1,  1878. — Commodore  Foxhall  A.  Parker. 
Aug.     2,  1879.— Rear-Admiral  George  B-.  Balch. 
June  13,  1881.- Rear-Admiral  C.  R.  P.  Rodgers. 
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ACADEMIC  OALENFJAR. 

1881-188a. 

188L 

Oct.  L— B«gmiijjig  of  first  term 

1882, 
Jan.     2^28. — 8<*mi-anitnAl  exainliuitioii 
Jan.  28.— End  of  fin»t  term 

Juno     1>10, — Annual  examiuAtion 

June         H». — End  of  avadettiio  year,  1881-82   ...     f^.juit^ 
June         12. — Exiioituatlon  of  caadJdati^  for  afliniiiBioii  mi  Ch* 

det^Midahipmen    .«.*«.        Mc 
15, — Exaiuinatioii  of  oandidatea  for  admtaiion  mm  C»- 

dpt-Enpnwra  .......    Fri<Ujr7 

23. — Examination  of  candidates  for  admfwJmi  nm  C%* 


Sept. 
Sept* 
Oct. 


det-Midisbipnien     . 
2.^B<>ginning  of  first  term,  1882-811 


Frtilaj. 
Moo   ' 


The*  academic  montbs  end  on  the  following  daya: 


Oct^iber 
Novemher 
December 
Jannary  . 
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November 
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Nov.  2«5 
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Passed  Assistant  Engineer  A.  B.  Canaoa, 
Inttruetort  in  Steam-Engineering. 


ASTRONOMY,   NA^^GATION,   ANI>  SURVEYING. 

COMMANDER  P.  F.  HARRINGTON, 

JTead  of  Department. 

Lieutenant-Commander  Joseph  E.  Craio, 
Lieutenant  J.  G.  Eaton, 

LlRirTENANT  RAYMOND  P.  RODGBRS, 

Inetruetcre  in  Aitranomy,  liavigation,  and  Surveying. 

PHYSICS  AND  CHEMISTRY. 

PROFESSOR  HENRY  D.  TODD, 

Head  of  Department. 

LlEl*TENANT  CHARLES  BELKNAP, 

LiEimtNANT  Edward  P.  Wood, 
LiRin-ENAXT  J.  F.  Meigs, 
Lieutenant  J.  B.  Murdock, 
Professor  N.  M.  Terry,  A.  M.,  Pn.  D., 
Professor  Charles  E.  Munroe,  S.  B., 
Inetruetori  in  Phyeict  and  Chemittry. 


MECHANICS  AND  APPLIED  MATHEMATICS. 

PROFESSOR  J.  M.  RICE,  S.  B.,  Ph.  D., 

Head  of  Department. 

Lie iTTEN ant-Commander  S.  H.  Baker, 
Lieutenant  Charlbh  A.  Stone, 
Lieutenant  Alexander  McCrackin, 
Professor  Willlam  Woolsey  Johnson,  A.  M., 
Inttruetort  in  MeeKaniet  and  Applied  KotKematiea. 


10         OFPlCERd  OF   THE   TTmTED   gTATES  NATAl#   AOAI>l 

XNOU8H  8T(JI>IB$,   HISTOKT,  AXn  L4W, 

PBOFBaSOR  J.  BUSSELL  SOLKY.  A.  B, 

fftad  of  DfpartmrMr 

LUtUTEXAXJ  Wjl44Ail  T.  Bt/KWltLL, 
LlKirTR5A2irr  J.   B.   BSJGciA. 

LucLTKifAyr  M.  Fimieu  WwiaiiT, 

PllOFEftftTHt   Wli,|.tl«   W,   VAt,  A.  \L, 
JlMtfiMlori  in  Unf/lUh  SUtAu^^  IlitUrrn,  and  Lm»* 


PPOKESSOR  L.  F.  PnrB'HOMMK,  A.  M-, 

If  tad  of  DtpartnumL 

LiRirTRJiAVi  H.  L.  Gitidcx, 

MAfiTKR  JnMN   F,   pAKItrR, 

AafiiKTAXt  PitoFRs»ott  A.  V.  S,  Cot  iirtu* 
AasuBTAsn  PiioFic«*ott  Kir^ioin  DtivifJ4Uili 
AMUITA3CT  PHOFie**ott  JriJ>4  LEnocJt* 
AJwi»TAXir  Piiorr^ioii  Uii'roi.rTK  Dal 
ItiMtrtuiton  in  Drtneh  and  8pani^ 

pKOFK8«OIt  PKtiRO  MOTTAUfO, 
JruitrucUff  in  Spanish. 


DRAWIXG. 

PBOFES^SOR  MAItSHAL  OLIVER. 

Head  of  Dtparimm^L 

ExHia?v  JAJtiBs  H,  Srab«, 
AMjfiTAisT  Pkofrmob  C  F,  BLAVrmtfT,  5.  A*, 
Jmtru£ior§  in  Dromtmf. 


OFFICERS  NOT  ATTACnED  TO  THE  Al  .UiKJ 

LTErTENANT-COiIM.Ui^DER  FRAN'CTS  A,  COOK,  In  diaryt  ^  i 

MEl>rCAL  INSPECTOR  A.  C.  GORGAB.  M,  D. 

SCROEOX  WILLIAM  A.  CORWIX.  M,  D. 

PASSED  ASSISTAXT  .SURGEOX  U.  P,  LtT^rSPKy,  iL  0. 

PAV  IHRECTOR  JAMES  ll.  MT  f'^  ^^      '-- r~. 

PAYMASTKK  U  G.  HILLINGS,  f 

PAYMASTER  ROBEKT  W.  ALU 

CHAPLAIN  J.  a.  WALLACE.  A,  M. 

ASHtSTAXT  PROFESSOR  THOMAi*  KAEKST.  A.  M^  L^rmnmm. 

J.  J.  GRAFF.  Attiwtanf  LiUrari^n, 

K.  M.  CHASE,  S^crttan/, 


MARLVK    QARRlflOX* 

CAPTAiy  ROBERT  W.  HtTNTrNGTOK. 
FnttfT  LimrTJ'.XAXV  J.  M.  T.  Yowjia. 

FlJCBT  LtKlTCVAXT  GEOJfctB  T.   BaTVJL 


BoAtsWAtit  A*  M.  PcumioT. 


ACADEMIC   BOARD   AND   CADET-OFFICEBS. 
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MATES. 
liUKPHT "I 

:ix  F.  Lke  l^Attached  to  the  United  States  Ounnery-ehip  SanUe 

iamG.  Smith I       and  to  the  tloop-of-toar  Dale. 

illllLI ) 

HT  Silver Attached  to  the  Vnited  Statu  Steamer  Nantucket. 

aminG.  Pkrut i  Attached  to  the  United  States  Steamer  Fhlox  (eteam 

'hRoceiw  i      tender). 

ACADEMIC  BOARD. 


Rear-Admiral  C.  R.  p.  Rodoers,  U.  S.  N. 
CoMMAXDKR  F.  V.  McXair,  U.  S.  N. 

COM.MANDKR  N.    H.    FaRQI'HAR,    U.    S.    N. 
COMMAN'DKR  H.    B.    ROBESOX,    U.    S.   N. 
COMMAXDKR  P.    F.   HaRRIXGTOX,    17.    S.   N. 

ProfeSsSor  W.  W.  Hexdricksox,  U.  S.  X. 
Professor  J.  M.  Rice,  Ph.  D.,  U.  S.  N. 
Professor  J.  R.  Soley,  A.  JJ.,  II.  8.  N. 
Professor  H.  D.  Todd,  U.  S.  N. 
Professor  L.  F.  Prud'iiomme,  A.  M.,  U.  S.  N. 
Professor  Marshal  Oliver,  U.  S.  N. 


CADETOFFICERS. 


cadet-lieutexaxt-commander. 

L.  NIXON. 


C  ADET-UE  UTEXAXTS. 


S.  S.  WOOD. 
J.  G.  DOYLE. 


W.  B.  DUNCAN. 
J.  M.  POYER. 


S. 


CADET-MASTERS. 

A.  W.  PATTERSON,  Adjutant 
J.  L.  JAli'NK.  E,  A.  ANDERSON. 

J.  G.  McWnORTER.  H.  H.  KENKEL. 

CADKT-EXSIOXS. 


L. 
W. 

SEMPLE. 
L.  HOWARD. 

W. 
W. 

B. 
T. 

FLETCHER. 
PAINE. 

CADET-PETTY-OFFICERS. 

hnntnn. 
.  Kin-. 
Priuce. 
McXatt. 

Firet 
A.L.Koy. 
.T.J.Rlamlln. 
N.  M.  Hubbard. 
E.  W.  Siitplum. 

Oaptai 

in§  of  Oun't  Oraee. 
W.B.Whittel8oy. 
n.  A.  Hiirat. 
L.  R.  Sttvago. 
L.  S.  Bennett. 

H.  H.  Eames. 
G.  E.  Kont. 
C.  Martin. 
J.  T.  Arnold. 

Stahlo. 
M.  Field. 
Sroeuojr. 
.  Touey. 

•  Second 
F.  L.  Cbapin. 
B.  E.  Thurnton. 
P.  N.  MrtHffln. 
L.  S.  Gwyn. 

CaptaiM  of  Gun't  Cretoe. 
G  W.Streot. 
O.  C.  Stont. 
P.  H.  Philbin. 
W.J.Grambs. 

H.  Fowler. 
J.  B.  Jack«on. 
R.  W.  Barkley. 
A.  S.  Keith. 

CADET-PASSED- 

ASSISTANT-EXGIXEEB. 

E. 

THElSii. 

CADET- ASSISTANT-EXGIXEER8. 

R.  W.  GATEWOOD. 

Cadet'Maehiniete. 

.  P.  Creigliton.  W.  }L  Chamben.  C.  E.  Rommell. 

PHt«.  O.C.GBautncr.  A.McAUUteT. 


G.  R.  FERGUSON. 
P.^iWct. 
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CADET-MIDSnrPMEK — CLASS  OF    1881. 


•2 

♦« 
•4 

•« 
•7 
8 
9 
10 
11 
12 

n 
li 

15 
18 
17 
IS 
IS 
20 
21 
22 
SB 
H 

M 

27 

» 
M 
•1 
St 
IS 

u 

S5 
SO 

r 

SB 
10 

44» 

41 
43 


ftfltiirk,  Ji»hn  LfHimU........» 

Woodirir^^  Jo'^rph  Jnnrlrr  ... 
Unimri,  JitHi'pb  ILttmiM«»A.... 

nfraRewrrir*  John  Adrlnii 

SuUon,  Fninrlii  K^krldee  ....< 

Bectt.  ialm  Llvrrmopf, 

D»iiKlflK  lUbrrt  Rrook«. 

Rldi'i,  Krx'dirio  Ctintou 

WliiUs  Hiury  Khliler. 

KilTiiiany,  Lhici>In  .,. 

C«p<' h »r1,  YA  ward  Krerett 

Curroll,  Euc»'np ..<«*«.«.•.. 

£Ulr4'<l|:r>,  noaMlon .*.*«. 

Sniiita,  TAHiik**r  *..-.. 

BnnU,  Ffiitik  Etnory 

L»m  Hhcimcr,  ClmrU'*  Henry  „ 

Fonil*«*w,  Kobi-rt  IMerpont. 

SUyton.  WlfHum  H«nry 

Doyen,  Churli'«  Anjitutua.,...* 

MalnnK*^^  <fAinr«  Edward 

Wilitfni,  llt-urv  Bmid... 

Andri'vi*,  Qumeo'  Dadtogame  . 

Hunlrkik,  Ft  lit  Hermum 

Mom'Jt,  Fmiikliti  Jame* 

WllkMJ,  GillK'rt. .„, 

tTHii,  Sotoklrhi 

Hii)tit^s»  Hrtiry  r&rgill 

Blow,  George  PrfMton  . , 

Bamril,  l«f!c>ru<? 

Pifkiua,  Con  Mamut 

FWlitboy,  Willuuii  FruDcls  .... 
Swif «.  Fit'deriek  WilUim ...... 

Ccilwrtl,  Jiifnrn  Hnll 

B«llt'nrhii%  If  i<firy  Laird  ....... 

CUrkf,  rfrwiri;**  , ,* 

Itoliinioii  .Will  ijun  Moody . . . . . 
Bitek,  Guy  Mtn-viUtt  ........... 

Brrtttt,  S»ni*t»»i 

WiMik*.  JoJm  Win  gate  «.....„• 
Umrtintm,  K<l««rd  HAxmon..... 
riiMitKV,  ClmrU'n  PciMilifte  , , . .  j.. 
W«U«c,  UvlujKUm  EiLCicM i 


SUUu 


P»niiRylTmiilft 
AtUrire    .... 

PclUI«y1irMtlil 

At  Uf|^ 
Xrw  York 

At  Iai-^ 
Bbodcliljmd.... 

1>akittii 

Feiui^lir«a»*... 

Ohio •....- 

AllMiPt*«. 

Atlunt*^. 

£iii|nre  of  iJlipB&.* 

Ohfo --.... 

MuryhUMl ...... . . 

N««w  York,. 

tkerlfiwant , 

Kew  ir»iop«b(r» . 
Maj««ctiiiii»tU . .. 
^c  w  Jistw^^ .  .  .  *  . 

HiebiKi^.. 

Hii-onfl •_. 

duulb  CiLfotkiA.^ 

rtfth 

Mmplttf  of  jAfita. 
At  bu-gu ....... „ 

TlTjfinl* . 
WlBconaffi 

LoiilaiaBA.....1t. 

Ohio 

Al  kfgo 

T. 


OH.   xm 

Jim^  9,  IC 


CADET-MIDSHIPMEN — CLASS   OP    1881. 
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IIDSHIPMEN. 

—72  members. 

Order  of  merit  in— 

Sea-aervico 

in  practice- 
Bhii». 

g 

? 

, 

i 

a 

1 

a 

1 

^ 

• 

1 

1 

2 
1 

1 

a 

1 

s 

s 

a 

8 

1 

1 

H 

¥ 

^ 

1 
1 

1 

1 

i 

1 

1 

1 

o 

1 

6 

» 

i 

f 

5 

4 

5 

1 

2 

4 

1 

5 

17 

15 

4 

12 

*1 

4 

8 

4 

1 

2 

4 

3 

3 

9 

29 

39 

4 

12 

*2 

19 

9 

5 

2 

3 

1 

1 

2 

8 

17 

73 

12 

*3 

8 

11 

6 

5 

7 

3 

2 

4 

3 

21 

76 

12 

•4 

23 

5 

3 

4 

4 

6 

8 

2 

1 

38 

4 

12 

*5 

2G 

16 

12 

20 

6 

10 

16 

7 

6 

29 

133 

12 

*6 

1 

2 

1 

8 

24 

15 

15 

20 

2 

20 

12 

*7 

57 

13 

19 

9 

10 

15 

5 

8 

32 

34 

117 

12 

8 

9 

6 

10 

3 

11 

7 

6 

6 

19 

.11 

32 

12 

9 

6 

13 

8 

13 

5 

5 

7 

12 

9 

58 

12 

10 

16 

22 

12 

7 

9 

8 

'10 

36 

4 

55 

12 

U 

18 

20 

21 

27 

14 

11 

20 

27 

23 

103 

12 

12 

2 

3 

14 

25 

19 

25 

58 

16 

34 

63 

12 

13 

46 

51 

27 

65 

14 

17 

14 

8 

52 

63 

88 

12 

14 

9 

38 

23 

20 

32 

18 

28 

11 

12 

30 

12 

15 

26 

45 

27 

13 

19 

13 

13 

10 

5 

85 

12 

10 

28 

15 

10 

10 

22 

14 

21 

7 

23 

56 

12 

17 

30 

69 

50 

22 

12 

21 

» 

5 

4 

28 

155 

12 

18 

12 

34 

19 

23 

36 

39 

19 

15 

13 

130 

12 

19 

31 

10 

9 

11 

50 

36 

16 

1 

9 

91 

12 

20 

14 

31 
40 

30 
37 

12 
18 

13 
27 

9 
24 

29 
32 



30 

28 

59 
14 

78 
79 

12 
12 

21 

11 



22 

20 

16 
3. 

26 
39 
21 

32 
23 
15 

41 
14 
28 

32 
20 
32 

66 
12 
25 

50 
35 
30 

3 

43 
38 

60 
105 
120 

12  1  23 

44 



12 

12 

24 

3 

25 

23 

46 

54 

55 

17 

26 

30 

32 

54 

50 

* 

12 

26 

49 

11 

33 

47 

36 

29 

47 

53 

45 

1411    4 

12 

27 

7 

7 

7 

25 

43 

42 

67 

20 

53 

112  1   4 

12 

28 

15 

16 

23 

32 

38 

34 

22 

28 

70 

42,    4 

12  29 

5:f 

19 
48 

37 

61 
42 

55 
44 

60 
30 

51 
24 

13 
22 

32 
6 

103  '    4 
120  1   4 

12  1  30 

56 



12 

31 

61 

26 

30 

45 

5U 

37 

57 

71 

41 

94.   4 

12 

32 

54 

31 

25 

17 

24 

35 

32 



40 

22 

89  !   4 

12 

33 

31 

40 

42 

52 

45 

42 

41 



16 

31 

113  j   4 

12 

34 

31 

29 

42 

27 

8 

12 

20 

25 

62 

106     4 

12  !  35 

40 

31 

16 

30 

30 

27 

35 

22 

59 

88  1   4 

12  !  36 

23 

42 

30 

44 

22 

18 

32 

........ 

38 

54 

43    4 

12 

37 

16 

52 

33 

36 

35 

38 

47 

45 

45 

75    4 

12 

38 

41 

34 

14 

31 

38 

27 

36 

........ 

16 

66 

87!   4 

12 

39 

42 

48 

60 

10 

58 

42 

49 

70 

70 

51  1   4 

12 

40 

", 

33 

33 

47 

26 

39 

39 

44 

38 

72 

4 

12 

41 

42  . 

56 

40 

55 

18 

21 

39 

.'.'..Z. 

48 

25 

114 

4 

12 

42 

14 


CADET-MIDSHIPMBN— <;LA8S   OF    1881. 


r/M«fl9 


43 
44 

45, 
46  . 


Cohen,  Hnrry  Radcliife 

Stflwart,  ChiirieaWest 

Kimball,  John  Arthur 

Cranshaw,  James  DaviH 

McJiuikin,  Ira 

Haina.  Robert  Poter 

Cookln,  KuflolphuR  Kouse 

Kane,  Spencer  Mettler 

Priutup,  David  Lawrence 

HcCrea,  Alexander  St«'rlin|; 

Ford,  William  GrifflnR 

Emmet,  "William  Le  Roy 

Craven,  Macdouou^h 

BodgerH,  Guy  Gt^orge 

Harmon,  Eugene  Marion 

Donnelly,  Michael  Joaeph 

DreHaer.  Jamca  Walter 

Wright,  Silas  Haynea 

Craip.  Ikn  Uolllday 

Matthews,  Thomas  Tien ty 

Williamson,  Samael  Hill 

BonfllH,  Thomaal^wis 

Oliphant,  Alexander  Coulter 

Vance,  Zebulon  liaird , 

McKee,  Ll<'W(>lyn  Thomas 

Morpin,  Daniel 

Parsons,  Arthur  Cnrlton 

Pcrr>-,  Gcorf;e  Ernest 

HasHon.  Alexander  Ritchie 

Enouye.  Yonoske 


Atlar^ JuDt* 

Illinois... Jiinr 

MaHsachusetta St-pt. 

Texas St-pt. 

Pennsylvanim Jii  n«- 

Maine S«>pt. 

Illinois June 

Illinois Sept. 

New  York June 

Atlarjse <Kt. 

Arkansas Sept. 

At  lar);e Fiim. 

New  York June 

Tennessee Stpt. 

Ohio Jun^ 

Wisconsin Juno 

Minnesota June 

Michi);an June 

MifMoari Juor 

Pennsylvania 8t>pt. 

North  Carolina Si*pt. 

MirtHouri Jooi* 

NfW  Jersey Sfpt. 

North  Carolina Jun** 

Pennsylvania '  Jant* 

Kentucky :  S«-pt. 

Iowa June 

Illinois S«'pt. 

Atlarfi^e^ lunv 

Empire  of  Japan Sipt. 


ai.iffT 

li 

21.1irT7 

i' 

12.  i.*:: 

IT 

ii.i*:: 

r 

SO.I-iTT 

ir 

lM-74 

li 

•Jl.liC: 

:■ 

ii.i^t: 

i: 

21,  IfTT 

r 

2.i?:« 

•7 

11. Iff: 

i: 

2«.UT» 

I' 

21. 1471 

r 

23.»7I 

It 

sn.i^TT 

r 

21.1'r: 

',' 

21.  ij?;: 

li 

as.i^cf 

r 

i4.iir« 

i« 

12.  ip^ 

11.  IfT* 

1&.  !•" 

12.1^ 

22.1*7* 

20.  lir: 

II.'.-TT 

•/ 

21   lO 

'T 

iJLi-ri 

•./ 

2;.  1  — 

In  1-T7 

\j 

CADET-MIDSHIPMEN— CLASS   OF    1881. 
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Order  of  merit  in— 

1 

Sea-serrioe 
in  practice* 
ships. 

. 

ex 

! 

1 

! 

j 

1 

49 

ij. 

1 
1 

1 
1 

i 
1 

1 

^ 

20 

17 

39 

60 

61 

14 

26 

46 

12 

48 

62 

62 

37 

31 

23 

37 

41 

14 

107 

4 

12 

44 

44 

61 

54 

34 

49 

38 

64 

47 

184 

12 

4I» 

23 

45 

16 

32 

69 

26 

61 

14 

72 

12 

46 

27 

27 

50 

45 

64 

41 

82 

33 

80 

12 

47 

30 

33 

32 

56 

56 

70 

48 

49 

119 

12 

48 

24 

51 

46 

47 

51 

61 

41 

60 

146 

4 

12 

49 

58 

56 

64 

49 

64 

22 

41 

36 

83 

12 

60 

40 

44 

42 

29 

51 

41 

46 

41 

162 

12 

51 

48 

49 

59 

61 

58 

44 

38 

17 

137 

4 

12 

62 

54 

18 

55 

53 

41 

54 

67 

67 

121 

* 

12 

53 

27 

58 

39 

64 

60 

18 

73 

76 

177 

4 

12 

54 

42 

60 

35 

72 

66 

60 

63 

40 

138 

* 

12 

55 

62 

62 

51 

58 

53 

67 

26 

26 

142 

12 

56 

04 

47 

65 

40 

47 

67 

65 

60 

136 

12 

57 

24 

46 

41 

42 

53 

31 

50 

17 

114 

12 

58 

53 

55 

38 

47 

45 

46 

55 

64 

171 

12 

50 

00 

53 

47 

50 

67 

50 

60 

61 

125 

12 

6) 

65 

66 

52 

62 

58 

44 

36 

52 

105 

12 

61 

06 

75 

65 

70 

71 

54 



66 

47 

156 

12 

62 

72 

70 

58 

67 

67 

58 

63 

44 

145 

12 

C3 

70 

71 

72 

53 

48 

70 

66 

72 

181 

12 

64 

66 

63 

69 

64 

71 

72 

46 

58 

48 

12 

65 

58 

73 

70 

64 

62 

66 

72 

66 

183 

0 

66 

55 

64 

59 

57 

56 

63 

67 

69 

112 

28 

67 

66 

64 

65 

67 

62 

73 

68 

74 

132 

12 

68 

71 

66 

71 

69 

53 

65 

69 

65 

102 

12 

09 

74 

72 

72 

71 

70 

64 

64 

66 

158 

0 

70 

37 

*1 

29 

21 

31 

11 

22 

86 

118 

15 

71 

a 

76 

a 

a 

- 

a 

76 

a 

11 

16 

72 

16 


RELATIVE   STANDING. 


F^ 


IG 
3 
0 
13 
11 
17 
34 
15 
4 
32 
26 
23 
24 
10 
28 
9 
7 

27 
38 
18 
33 
30 
25 
35 
10 
*1 
21 
t 
29 
22 
12 
14 
20 
31 
5 
8 


Andonon,  Edwin  Alexander 

Arnold,  John  Thompson 

Bennett,  Loiil8  Slocnm 

Blttndin,  Jolin  Joseph 

Doyle,  James  Gregory 

Dnnoan,  William  Buttler 

Eamofl,  Jlarold  Hayden  x 

i  Field,  "Wiley  Roy  Mason 

Fletcher,  William  Bartlett 

Fowler,  Hammond 

Grambs,  William  Jacob 

Gwyn,  I^wrcnce  San^ston 

llorst.  Henry  August 

ITo ward.  William  I^uriston 

Hubbard,  Nathaniel  Mead 

Jayno,  Joseph  I^ee.^ 

Johnston,  Marbnry 

Eenkol,  Herman  Henry 

Kent,  George  Edward 

Key,  Albert  Lenoir 

King,  William  Nephew,  jr 

Martin.  Clarence 

McGiffln.  Phllo  Norton 

McNutt,  Finley  Alexander 

McWhorter,  Jacob  Gray 

HI  xo*,  LewlH 

Payne,  Walter  Taylor 

Parkt-r,  Felton 

Putt4THon.  Samuel  Achrauty  Wninwright 

Poyer,  Joli n  Martin ' 

Priiii'e.  ThoiiiAH  Clayton I 

SavaKi",  Lodni  Rollin \ 

Semph*,  Lori*nzo " 

Stnhlo.  FnMlerick  Ilmry ' 

Sutphoi),  Edmin  Wrliater ' 

W li 1 1  t<.'lHoy ,  Willijim  llailoy , 

Wood,  Mpforrr  Nbrpard ! 


Wyoming  Ti-r '  Sept. 

New  Jersey :  Sept, 

Alabama ;  June 

Pennsylvania I  Jnae 

New  York I  Nov. 

Maine 'June 

Virginia June 

Vermont Sept, 

Virginia Sept, 

Pennsylvania Si'pt 

MlHslsslppi June 

Alabama June 

Connecticut Sept. 

At  large |  Sept. 

MlHslssippl June 

Georgia '■  SepL 

Minnesota June 

New  York June 

Tennessee Jane 

Georgia ;  Jane 

lionislana [Jane 

Pennsylvania !  Sept. 

Indiana '  SepL 

Georgia Sept. 

Virginia )  June 

Ohio '  Sept, 

Iowa Nov. 

At  largo •  June 

Atlarge !  June 

Ohl( I  June 

Illinois S«-pt. 

Alaliama Sept. 

California Sept. 

Nebraska Junv 

New  York i  June 

New  York !  Junr 


lH7l« 

1877 
1877 
1878 
1877 
1878 
1^78 
le7ft 
IK77 
1K7«. 
1877 
1878 
187e 
1877 
1877 
1878 
1878 
1878 
1877 
1877 
IfTS 
le78 
1877 
1877 

1878 
1877 
1V7C 
1^7€ 
1877 
1S7- 
l«f7> 

is: 

lr77 
l>7- 
ISTS 
le7» 


V 
1' 
li 


V' 

r 
ni 

IS 

V 

p 

IC 
K 

1< 
If 
1' 

H 

i: 
n 
i< 

2< 

!'■ 

i: 


77  1* 


t  Turned  back  from  the  class  of  18bL 


FIEST   CLASS. 


17 


PMEN. 


Order  of  merit  in- 

_ 

1 

1 

Sea-eervice 
inprmoUoe- 
abipa. 

1 

1 
1 

Pi 

1 

• 

2 

1 
1 

1 

4 
1 

1 

1 
! 

1 

•a 

1 

1 

P 

28 

12 

12 

14 

14 

24 

23 

21 

123 

26 

16 

9 

31 

7 

5 

8 

2 

9 

31 

177 

26 

8 

6 

n 

9 

7 

4 

10 

2 

1 

134 

26 

6 

16 

16 

25 

11 

8 

22 

6 

8 

161 

26 

18 

" 

5 

6 

8 

17 

14 

82 

82 

151 

26 

11 

3 

10 

84 

36 

29 

25 

82 

9 

188 

26 

17 

17 

" 

84 

5 

84 

29 

85 

27 

228 

26 

34 

13 

25 

16 

19 

28 

13 

28 

8 

195 

36 

16 

7 

4 

2 

2 

6 

5 

6 

" 

88 

0 

26 

4 

21 

38 

30 

32 

25 

31 

19 

34 

188 

26 

83 

27 

31 

19 

26 

20 

21 

14 

80 

164 

f   36 

36 

U 

37 

15 

25 

18 

15 

10 

17 

160 

36 

23 

21 

30 

84 

16 

31 

27 

4 

2 

150 

26 

24 

24 

22 

17 

31 

21 

28 

27 

5 

108 

26 

19 

26 

33 

27 

17 

29 

31 

23 

85 

187 

6 

26 

28 

18 

16 

2 

17 

9 

6 

17 

82 

175 

36 

0 

8 

18 

11 

8 

11 

4 

7 

12 

14l{-  • 

26 

7 

19 

20 

31 

22 

26 

23 

17 

82 

174  !   6 

26 

27 

29 

28 

25 

33 

35 

31 

80 

37 

157  1   6 

26 

86 

21 

19 

22 

19 

16 

11 

16 

22 

198.   6 

26 

18 

19 

20 

23 

19 

30 

26 

22 

11 

191  !   4 

10 

88 

38 

29 

32 

30 

22 

31 

31 

i« 

157 

26 

80 

35 

6 

28 

22 

27 

35 

23 

28 

180 

26 

25 

37 

25 

20 

4 

19 

18 

38 

19 

189 

26 

85 

3 

8 

14 

15 

7 

8 

28 

25 

158 

26 

10 

1 

3 

1 

1 

1 

1 

1 

6 

162 

36 

*1 

36 

84 

23 

28 

23 

8 

36 

7 

81 

4 

26 
12 

31 

t 

10 

9 

32 

33 

23 

29 

34 

35 

150  1   6 

26 

20 

32 

27 

21 

27 

14 

20 

19 

22 

171  ,   0 

26 

32 

25 

13 

10 

22 

13 

19 

7 

15 

85    0 

36 

12 

30 

17 

13 

11 

5 

16 

14 

20 

86|   6 

26 

14 

15 

23 

17 

28 

31 

17 

13 

3 

158  i   6 

26 

30 

33 

23 

28 

35 

31 

36 

37 

14 

155  1   6 

36 

81 

12 

7 

5 

3 

12 

7 

3 

26 

78  1   6 

36 

6 

5 

2 

8 

13 

9 

12 

26 

29 

76  1    6 

36 

8 

2 

1 

4 

10 

2 

3 

12 

13 

56 

6 

36 

•8 

2  N  AB 


18 


RELATIVE   STANDING. 


Sem 


16 

13 
24 
0 
18 
•3 
14 
12 
98 
96 
37 
11 


"  I 

19  ' 

34  ; 
•1  ' 

20  ! 
*5  ■ 
JO 
32 
36 

^^ 

30 
29 

85; 

25  I 
9  I 

39  ' 

17 

*2  • 

*4 
7 

27 

31 

33 

23 

22 


Agee,  Alfred  Pelham 

Alexander,  Robert  Colder 

Balthis,  Harry  Hamilton 

Barkley,  Richard  Warren 

Barnard,  John  Hall 

BowHfti,  WIllbiH  Kccklel 

Brady,  Cyrus  Townaend 

Chapin,  Frederick  Lincoln 

Colvin,  Frank  Retinoid 

Dalryniple,  Elton  Wesley 

Doratl,  Arthur 

Frazier,  Robert  Thomas 

Oeorge,  Harry 

Gifniilli*t,  Thomas  Heywood 

Gray,  Willie  Theodore 

fireeae,  S«Hnel  Daift,  Jr 

Jackson,  John  Alexander 

JackMB,  Johi  Brlickerboir . . . 

Keith,  Albion  Sherman 

Lodbetter,  William  Hamilton  . .. 

Lefl^r6,  Alexander  Brown 

Lerch,  Robert  Lee 

MegTsth,  William  A  lonzo 

Mitchell,  Sidney  ZoUicoflfer 

O'Leary,  Timothy  Stephen 

Pettit,  Harry  Corbin 

Philbin,  Patrick  Henry 

Schnuler,  George  Morrison  von  . 

Smith,  Thomas  Buchanan 

Stout,  George  Clymer — 

Sirfet,  flforge  WiBblBftoa 

SwrellBg,  Charles  Edward 

ThurHton,  Benjamin  Eston 

Tooey.  Tremlet  Vivian 

Weeks,  Edwin  Babbitt 

Wilson,  William  Joseph 

WitherHpoon,  Thomas  Alfred. .. 
Woods,  Robert  Harris 


Alalmma June  11,  ItCI 

Kentucky Sept.22.1«7» 

Illinois :  Jonell.lfTI 

Missouri i  June  19.  !<:> 

New  York j  Sept.  23. 1H7>^ 

Michigan Sept.  22. 1»»:» 

Kansas Sept.  22.  l^TJ 

Illinois Scpt.22.1if:i 

New  York Sept.22.lK;* 

Iowa Jiinn  21.  Ih7- 

New  York Sept.  23.  ItC- 

Tennessee Sept.23.  liSTf 

Michigan June  11.  lO 

Georgia Scpt.23.  lar- 

North  Carolina May    »!»,  |.-> 

Rhode  Island June  la,  1pT> 

Florida Sept.  2i  !•:> 

New  Jersey 8ept,22.1^:» 

Massachusetts  ;  8«pt.  22, 1  rTt 

Texas Sept  22,  IKTf 

South  Carolina Mar.  20. 1>7^ 

Ohio Sept.22,  !-?> 

Georgia Sept.22.  l«Cft 

Alabama Sept.23.  l<Ci> 

Massachusetts Sept.  22,  liCI 

Indiana Sept.  2-.'.  lid 

Mar>-land 'June  21.  IiCp 

Missouri Sept.  23.  IjT^ 

Alabama «..  June  21.  \tC^ 

Pennsylvania Sept.22.I<CI 

Wisconsin I  Sept.  22.  1j»79 

New  York Sept.  1«  liC» 

Indiana ,  Sept  22.1.<» 

Illinois June  11.  liCl 

Oregon Sept.  23,1^ 

Ohio Sept. 22,1!^ 

Tennessee June  11.  lO 

Virginia Sept.  23.  !■> 


r 

r 
:i 


II 
r 
r 

14 


11 

13 


SECOND   CLASS. 


19 


2N. 


Order  of  merit  in— 

1 

1 

Se*-ierTioe  in 
piaotioe-ahlps. 

1 

1 
1 

j 

1 

1 

i 

! 

1 
C 

H 

J 

1 

'S 

13 

14 

15 

25 

18 

20 

45 

184 

29 

16 

22 

17 

11 

9 

17 

21 

12 

65 

29 

13 

26 

37 

29 

11 

15 

28 

22 

114 

29 

24 

8 

9 

4 

16 

3 

11 

1 

74 

17 

a 

15 

34 

20 

9 

25 

29 

2 

186 

29 

18 

5 

3 

5 

15 

2 

7 

7 

146 

29 

•8 

18 

18 

21 

29 

10 

9 

5 

183 

29 

14 

18 

18 

13 

19 

6 

13 

26 

116 

29 

12 

30 

27 

24 

22 

19 

22 

47 

153 

29 

28 

15 

22 

32 

29 

22 

19 

31 

238 

29 

26 

45 

29 

83 

89 

41 

30 

19 

166 

4 

29 

87 

12 

11 

14 

21 

11 

10 

23 

103 

29 

11 

11 

6 

8 

4 

7 

33 

16 

170 

4 

29 

8 

18 

12 

12 

23 

81 

86 

4 

180 

29 

19 

44 

33 

87 

86 

86 

40 

40 

119 

29 

84 

2 

2 

2 

2 

1 

1 

9 

79 

29 

*1 

17 

20 

25 

17 

23 

14 

29 

231 

29 

20 

4 

6 

7 

8 

» 

4 

14 

65 

29 

♦5 

22 

10 

10 

12 

17 

12 

8 

124 

29 

10 

82 

38 

40 

33 

40 

39 

41 

160 

29 

32 

26 

40 

36 

41 

42 

35 

26 

177 

29 

86 

39 

23 

27 

12 

14 

8 

10 

174 

29 

21 

10 

15 

15 

20 

38 

32 

13 

173 

29 

15 

33 

24 

37 

36 

36 

16 

43 

208 

29 

80 

38 

31 

33 

24 

29 

16 

10 

107 

29 

29 

18 

28 

41 

29 

20 

31 

18 

119 

29 

86 

37 

16 

27 

27 

28 

15 

86 

140 

4 

29 

25 

6 

12 

18 

17 

12 

84 

8 

168 

17 

9 

39 

41 

42 

88 

29 

41 

44 

247 

29 

89 

35 

21 

17 

8 

21 

24 

20 

211 

29 

17 

1 

1 

1 

1 

5 

1 

26 

127 

29 

•2 

3 

4 

3 

« 

7 

5 

15 

263 

29 

•4 

9 

7 

« 

7 

16 

6 

6 

104 

29 

7 

35 

43 

22 

29 

25 

23 

33 

134 

29 

27 

33 

25 

26 

28 

34 

26 

37 

219 

29 

81 

41 

31 

37 

35 

35 

42 

116 

29 

83 

26 

35 

23 

12 

24 

25 

30 

133 

29 

23 

30 

29 

19 

26 

32 

7 

34 

80 

29 

22 

20 


RELATIVE    STANDING. 


TUri 


Barker.  Wiaiam  Alfred 

Beecher,  Albert  Morrison 

Bush,  Will  am  WiHJr 

Carter,  Vaulx 

Cook,  William  Ellsworth 

Cortlft,  Frederic  Ellsworth 

Friedlander,  Harry 

Harrell,  John  Randolph 

Hayes,  Charles  Harold 

Hazeltine,  Charles  Walter 

Hepp,  Charles  Frederick 

Hoggatt,  Wilford  Bacon 

Jastromski,  Leon  Henry 

Johnston,  William 

Jones,  Hilary  Pollard,  jr 

Leary,  Thomas  Horton 

Macpherson,  Victor 

Maxcy,  John  Wharton 

McCook,  John  Anpon 

McCord,  Harry  Herriek 

McCreary,  Wirt 

McDonald,  John  Daniel 

Mcliitiie,  Alonza  Evans 

McKeau,  Jusiah  Slutts. 

McXiilta,  Herbert..  

Moseley ,  Nathaniel  Stock  well 

O'Malley,  William  Ambrone 

Plunkett,  Charles  Peshall 

Seymour,  Isaac  Knight 

Shoemaker,  William  Rawle 

Smith,  Sidney  Fuller 

Sparling,  Fre<lerick  Herbert 

Stevens,  Itaymond  Rodgers  Watmough  Bliss  . 

Terrell,  Douglass  Fuqua 

Welles,  Roger,  jr 

Williams,  Clarence  Stewart 

Williams,  William  Plumb 

Wirt,  William  Edgar 


Colorado 

Iowa 

New  York 

Pennsylvania 

Ohio 

Massachnsetta 

California 

Louisiana 

Pennsylvania 

Missouri 

Missouri 

Indiana 

Louisiana 

Mississippi 

Virginia 

North  Carolina 

Kentucky 

Texas 

.  I  New  York 

.    New  York 

.:  Pennsylvania 

.    Nevada 

Massachusetts 

Ohio 

Illinois 

California 

Pennsylvania 

District  of  Columbia . . . 

Maine 

New  Mexico 

Massachusetts 

Washington  Territory . 

Kentucky 

Misiiissippi 

Connecticut 

Ohio 

Connecticut 

Ohio 


..iSrpt! 
.JjiwI 

..jSeptI 

..'Sept! 
..iSfpLS 
•jSeptX 

..;j»i 

.'Jot! 
..  Joct 

.!  Septs 

.    Sfpt! 

,  Jowl 
. .  IVpt  3 

..  jBBfl 

. .  JtUkrI 

,.  Ck-t 

,.  JVpUi 

..  S«*ptt 

,.  Joih  I 
Mar  : 

.  S^pt.  i 

..  SrptJ 

,.  SepLl 

..  Jon*-: 

.  Sr-pt: 
..  D.<. : 

,.  KoT. ! 

,  S«*pt: 

,.  ivpti 

.  S^pt- 

,.  Jon^l 

. .  Sepl  : 


t  Absent  (sick). 


THIRD   CLASS. 


21 


EN. 


of  ad- 
1. 

Order  of  merit  in— 

1 

1 
1 

Sea-serrice  io 
pnotice^hipii. 

1 
1 

1 

1 

1 

1 

! 

1 
§ 

i 

1 

1 

6 

43 

85 

30 

42 

so 

lU 

17 

38 

4 

2 

4 

14 

36 

2 

151 

10 

6 

8 

44 

36 

32 

46 

36 

156 

17 

37 

1 

15 

81 

39 

22 

1 

109 

17 

29 

0 

46 

11 

8 

13 

19 

110 

17 

13 

8 

9 

5 

1 

4 

7 

52 

17 

*1 

11 

45 

10 

29 

8 

39 

209 

17 

22 

7 

19 

26 

24 

19 

9 

142 

17  ,  24 

8 

20 

•  24 

20 

30 

4 

38 

2  ,    17  1  17 

2 

25 

28 

11 

29 

34 

161 

10  1  25 

2 

12  1  t 

9 

4 

12 

12 

34 

43 

66 

10  1  12 

11 

29 

12 

41 

3 

27 

254 

4  1    10  i  23 

10 

10 

20 

36 

1 

23 

160 

4     10 

21 

10 

22 

14 

16 

2 

27 

81 

2     17 

9 

11 

18 

9 

21 

26 

30 

61 

2     17 

11 

3 

28 

24 

25 

40 

4* 

181 

3     17  i  37 

5 

34 

21 

26 

28 

47 

209 

4  1    10  1  28 

2 

14 

29 

31 

41 

22 

223 

2  1    17  1  31 

5 

33 

38 

36 

31 

24 

316 

4     10  1  35 

1 

7 

22 

5 

27 

17 

256 

2     17  I  15 

11 

35 

16 

21 

15 

42 

67 

2     17 

20 

0 

25 

22 

18 

10 

10 

208 

4     10 

18 

3 

7 

2 

8 

5 

16 

292 

.  2     17 

5 

6 

5 

7 

4 

22 

12 

126 

4i    10 

4 

0 

1 

3 

2 

13 

6 

256 

4     10 

*2 

4 

31 

19 

34 

86 

20 

96 

17 

26 

7 

5 

1 

19 

17 

10 

296 

It 

8 

6 

23 

17 

12 

6 

31 

27 

17 

14 

4 

3 

18 

7 

21 

2 

190 

10 

10 

11 

17 

81 

8 

10 

13 

38 

17  19 

0 

11 

38 

41 

38 

33 

287 

10  36 

0 

39 

37 

23 

7 

40 

289 

10  1  33 

3 

21 

15 

6 

22 

41 

111 

17  1  16 

9 

13 

8 

16 

17 

5 

55 

17]  8 

11 

35 

6 

3 

10 

32 

65 

17  1  7 

11 

38 

38 

43 

35 

18 

79 

10  '  84 

9 

29 

27 

35 

32 

24 

84 

17  '  30 

/ 


22  FOURTH   CLASS. 

GADETMIDSHIPMEK. 
Fourth  c7«M— 48  members. 


Name. 


A  jE<*-  at  4 
uf  adi 
Hiuo. 


S***®-  ,      miMion. 


i    55 


Atwoo<l,Jo1in  Cowan MiHwmrl .Tun«*ll,  18W  17 

Blake.  Henry  Davis North  Carolina Si'pt.  20, 18H0  IH 

BiiniRtlno,  Albert i  MirliiKun S*^j)t.  22.  IhKl  17 

Clark.  Horr>' Dent '  Georpa Tune  11. 1H»1  1« 

Coontz,  Robert  Edward MiniMMiri Sept.22. 1«**«1  17 

Con>enluK.  Charlea  Macon North  Carolina June  1 1. 1^1  16 

Crinfleld,  Jamea  Alfred  Pearce Mar>innd IVb.    1.1h**1  1« 

DnviH,Jami«  Sherlock. Ohio runell.  18*H  17 

Do  Krafft,  John  Charlea  Philip Iowa Fi-b.  2K.  l-**!  1*; 

Dutton,  Arthur  Henry Indiana Si-i»t.21.  l>v*l  17 

El>erle,  E4lwanl  Walter Arkanna* S».|.t.  22,  1h81  17 

EilKur,  Wehater  Appleton New  York   Sept.22, 1S>«1  17 

FerrifM*.  Lonifi  Diiane New  York S*-pf.21, 1?***!  17 

(tiliHou,  Robert  Ewinjf  Lee MiwwHiri Jtinfll.lKWi  17 

Gilmer,  William  Wirt Virsluia .Tnn«'ll.  IK^j  17 

llfiwrll,  Rol)ert  Beecher MIrhican S«-pt.  21. 1'-t'l  17 

JuroltH.  Bt'iviamin Kansaa runt?  11.  IH'tl  Ifi 

Klttrell.  Jamea  Weaaon MiaitiHriippi '  Sept.23,  lf*Ki  i: 

I^niiaou,  Jason  (i onion Ohio runell.lHM)  ifi 

L«db«tt4r,  Thomas  Ih-yor Alabama i  8ept.21,  l*i*l  i:. 

Li vin^ood,  James  Jameson Pennsylvania ;  Sf]it.  22.  1m81  ir> 

l^imbard,  Bei\}amin  Matthew Iowa '  Sept.  21.  l^Kl  14 

LiiwnberK.  CharltM  Kennard ,  Illinois .Sept.2l.  IWl  W 

MrCiuinness.  John  Patrick '  Idaho  Territorj- Sept.  21.  IMl  17 

NrH.  Dnvid  Small Pi-nnsylvania   JuDel3.  lliWl  IT. 

Pajiin,  James  Richard Indiana S«-pt.  21.  IW*!  17 

IViitz,  George  Shannon '•  New  York ;  0«t.   14.  l'y»l  1* 

Pitm^r,  Samuel  Ellis Tenness4>e |  Sept.  22.  IkPI  17 

P«M«.  Charles  Cam>Il Pennsylvania '•  .*Miit.  21, 1S«1  17 

Rnithle.  Kmnk  Gotlftvy ,  New  York Jiinell.  le*JO  1*:  . 

Robinsim,  Leimidas  Leicester i  Ohio Sept.22,lKMl  17  i 

RiiMM'll,  Rob«>rt  Lee I  Georjria Jnni-14.1«Mi  is' 

Siirjjent.  FnMlerie  Homer Illinois Junell.l'vm  17 

S«ott.  William  Sunders Pennsylvania Junell,l'*Hl  •« 

Sliindt'll,  James  Klliott i  Pennsylvania Jtim- 13,  li^l  17 

Slii])Icy,  Rieluirfl  Trenton  ,'  Misnouri Feb.    3.  li^M  1« 

Sl:idi'.  Thomas  »o|; (iiH»r;:ia Jun*»  11.  1nj*i  i: 

Sloan.  AllM'rt  Brown Missouri Sfpt.  22.  1*m»  K 

SlmMun.  (H'orge  Ralph Illinois S««pr.  22.  l"***!  K 

St<*arns.  John  Warri'n Nfw  Hampshire S«"pt.  21.  IK^I  r. 

T.irbox.  Glcnnie Smth  Carolina Sept.2il'"'l  IT 

Tt-nnant,  (it'or^e  Hoyoe Michitiiin Sept.22,l»*l  :: 

Thuni]»son.  Alexiinder Niw  York .*N«'pr.2-\  l^-l  TT 

Til.I.  n.  Kdwani  WiM»driiJr Ohio Junr  i;i.  1*>1  IT 

Tri'udwiiv.  UeviVN- \WaV UUuois  Feb.    3,  l"*!  M 
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Name. 


State. 


Date  of  ad- 
miasion. 


Ajceatdate 
of  admia> 
aion. 


Sea*aenrioe 
inpTaetioe- 
ah^. 


I 


PD,  Jerome 1 

in  Whitaker 

(enjamin '. : 


Now  York 

f^orth  Carolina 
Tenneaaee 


June  11, 1881 
Sept  22, 1880 
Sept.  21, 1881 


17 

17 

0 
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RELATIVE    STANDING 


GradfMi 


Whithain,  Jay  Manacl 
KArniincrHug,  Gustavo 
SfaalleDberger.  Oliver  Blackburn 

Byrne,  James  £«lwin 

DfiWRt,  Frauk  Butland 

McAIpiDe,  KeuDeth 

Smith,  William  Stuart 

WebHt<fr,  William  Townseiid 

Baiikson,  Lloyd 

Mathews,  ClareDC^t  IlerlK-rt 

Kedfcrave,  De  Witt  Clinton 

Stewart.  k4»bert.jr , 

ParHons,  Iiiaac  Brown , 

White.  William  Wllmot 

Sampson,  Bias  Clay 

Perkins,  Lyman  Bumham 

Belden.  Charles  Emery 

Arnold,  Solon 

Bush,  Arthur  Bichmond 

Anderson,  Martin  Auixnstns 

llogan,  ThomAH  JoHe]>h 

( Jartley,  William  Henry 

Moritz,  Albert 

Beach,  Robert  James 


nilnois 

Indiana 

Pennsylvania.. 
Mpssachusctta., 
Massachusetts. 

Tirpinia 

New  York 

New  York 

Pennsylvania.. 

Ohio , 

Mar>-land 

Michif^n   

Michigan 

Pennsylvania.., 

Illinois 

Gonnei'ticat  ... 

Ohio 

Mar>-]and 

Massarhusetta . 

Wiwonsin 

(reor^ia 

Punnsylvania.. 

^Vw  York 

New  York 


Sept.  13.  inr 
Sept.  13.  1IBT7 
Sept.  13.  IWT 
Sept.  II.  I87( 

Sept.  n.  \<r, 

Sepi.n.  li«T7 
8ept.l3. 1^7T 
Sept.  13.  1^77 

s«'pt.  n.  1*77 

Sept.  14.  1p7C 
Sept.  13.  Iff77 
Sipt.  13. 1P7T 
8«pt.  13.  IS77 
Sept.  i:i.  1fC7 
Sept.  13.  ifc: 
Sept.  13.  1«T; 
Sept.  14.  IH7S 
Sept.  14.  IPl 
Sept.  13  i«r 
Sept.  13.  Iif77 
Oct.  1,1 --4 
Si»pt.  13.  1>!77 

Sept.  13.  yrr: 

Sept.  13.  IKTT 


GBADUATma   CLASS. 
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■0IKBKB8. 
)81 — 24  members. 


Ch^er  i>t  ttietli  iii— 

Steftni 

cmglaMrillf. 

si 

II 
1 

t 

i 
1 

1 

1 
1 

1 
i 

B 
1 

1 

i 

i 

i 
1 

m 

11 

IS 

ll 

h 

s 
1 

i 

1 

1 

I 

8 

1 

1 

$ 

3 

1 

1 

1 

Ifi 

&4 

5 

15 

1 

IS 

7 

s 

* 

£ 

S 

3 

2 
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00 
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15 

3 

1 

10 

3 

4 

1 

14 

13 

128 

5 

15 

8 

B 

0 

10 

a 

10 

5 

4 

s 

132 

5 

B 

4 

10 

2 

5 

0 

17 

10 

10 

6 

131 

S 

8 

5 

13 

U 

le 

« 

6 

0 

s 

5 

173 

5 

15 
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1« 

e 

4 

3 

I 

2 

11 

0 

7 

21 

ea 

8 

2 

T 

3 

7 

6 

14 

15 

10 

0 

IS 

104 

5 

8 

8 

14 

13 

a 

11 

10 

13 

IB 

17 

Bl 

G 

15 

a 

15 

4 

13 

ft 

10 

9 

5 

S 

t 

BO 

5 

4 

10 

n 

13 

IT 

11 

1« 

10 

13 

12 

10 

1« 

104 

0 

3 

n 

IB 

BO 

10 

m 

12 

10 

IS 

T 

10 

B 

^ 

6 

0 

u 

11 

4 

IS 

» 

n 

5 

10 

10 

33 

isa 

G 

la 

13 

15 

1£ 

e 

15 

0 

22 

0 

u 

0 

23 

t2B 

S 

15 

14 

>1 

W 

li 

ZQ 

Ifl 

23 

4 

B 

B 

20 

121 

G 

15 

IS 

12 

e 

4 

7 

li 

10 

10 

la 

11 

148 

B 

6 

10 

m 

21 

13 

Ifl 

7 

10 

0 

17 

12 

10 

47 

A 

s 

17 

10 

£a 

BO 

14 

14 

IB 

s 

IS 

13 

3 

103 

B 

\          3 

IB 

i 

fi 

33 

21 

le 

5 

21 

15 

25 

100 

3 

s 

10 

IS 

u 

IT 

U 

20 

1& 

sr 

31 

13 

161 

5 

15 

30 

li 

17 

n 

10 

13 

25 

22 

20 

14 

173 

5 

0 

31 

14 

33 

n 

*Si 

33 

5 

10 

24 

32 

153 

5| 

15 

33 

34 

24 

31 

23 

21 

fi 

23 

21 

12 

147 

G 

B 

33 

25 

2fl 

24 

34 

34 

21 

213 

SI 

19 

102 

G 

S 

24 

26  RELATIVE   STAXDIXG. 


yamtt.  8ute. 


X>mteofa4 


19     Ad»lUk»».  Walter  lt«il»artii Pennnylvaula Oct.  1,  IrT" 

7  ClittiiilNTM,  Wiiliam  H<*nry PeiinHylvania Ot-t.  1.  If'^- 
IO     Clarkr.  Arthur  H«ury Rhod*- Ifiliuid Oct.  1.1^- 

2-J     Colt^v,  Frwlt-ritk  Kdwand Xew  York OiTt.  l.Kt 

11     Goiiant,  Frank  Ili'Dry MaMachuwtU Oct.  LIST- 
'S   CrrlKhloB,  Wllllia  Hf  ary  Pail Ohio Oct.  yi-r- 

17     Day.  Willi*  IJuiiner Ohio S4i.t  n.  l-TT 

*4     Ff rffUKOB, Ciforfff  Bolif rt Connertlcut 0<t  l.l-> 

6     KittM,  JaiiieH  Henry Virciuia Oi-t.  1.  !<• 

•2    fiaifWDOd,  Robert  Woodlini Vii^nia Oct.  l.l^-• 

*J    (iHniitiMT.  OttoChnrleH NfwJtTwy Oct.  1.1""- 

Ifi     Ilawtliiirnc.  IIurr>' L(^n>y '  Kt-ntucky Oct,  1.  l-T" 

IS     IIi;!KinH,  UuWrt  llanianl Maryland (kt.  1.1-7- 

»i     Howlaud.CharleH  Henry lihude  Island Ott-  1, 1-T- 

13  Lconn 111,  John  (*iilvin Ohio Oct.  1. 1-> 

23     Lin iiHiId.  Harry  Ciirard Ohio Oct.  1.  IsC* 

IB  I  McAlliMter.  Andrew New  Vork S<*pt.  13,  I-TT 

•5     Mlllfr,Pfter Kau«aa Oct.  1.  l^T, 

12.  Pendletou, 'Timeph  Henry '  Pennsylvania Ofi.  1.  l*"*- 

8  Romniell,  CharleH  Etlwnnl PiiinHylvanla tht.*  1. 1-*!< 

M     Tlifl!W,Rnill Wisconnln t>ct.  1,1--- 

14  WilllH,  (;]an>nre  Calhoun '  MifMiwHlppi ikt.  1.  » 

21      Windiell,  Wainl  Phllo Ohio Oct.  1.:?:- 
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;»IN£ERS. 


memhera. 


Order  of  merit  in-^ 

"I 

i 

Sea^ervice; 

• 

1 

1 

>  inuni 

ctlce. 

1 

1 
j 

' 

i 

t 

6 

1 

1 
I 

• 

«l 

1 

6C 

2 

3 

^ 

>» 

1 

^     1 

•g 

1 

1    1 

i 

•s 
1 

i> 

1 
1 
1 

1 
1 

1 

8 
1 

1 

1 
1 

1 
1 

I: 

lil 

1    ' 

1 

1 

^ 

J 

1 

J_ 

1 

1 

1:1 

13 

14 

1* 

14 

22 

15 

21 

7 

23| 

106  i        7 

18     19 

3 

9 

5 

9 

9 

5 

7 

* 

8  . 

81  1        7 

18 

7 

21 

25 

15 

7 

18 

0 

0 

6 

6 

109  1       7 

18 

10 

19  1 

23 

18 

18 

24 

20 

22 

a» 

n  ■• 

219  i       7 

18 

22 

17 

5 

13 

13 

11 

13 

20 

IS 

12 

185  1        7 

18 

11 

4  , 

« 

8 

6 

3 

3 

5 

1 

4 

71  1       7 

18 

•3 

15 

4 

12 

19 

18 

22 

19 

10 

18  ' 

87i       8 

2 

17 

i! 

3 

6 

5 

6 

7 

w 

e 

42  1       7 

18 

•4 

e  i 

le 

7 

8 

5 

6 

7 

2 

143  !       7 

18 

6 

2  i 

15 

1 

8 

2 

2 

4 

3 

181  1        7 

18 

*2 

U  ' 

1 

» 

15 

7 

10 

X7 

T' 

100.        7 

18 

9 

7  1 

18 

20 

12 

13 

17 

1« 

10' 

lai.      7 

18 

16 

8' 

7 

23 

10 

8 

10 

2a 

15 

124          7 

18 

15 

18  1 

24 

19 

20 

23 

20 

w 

"i 

180  '        7 

18  1  20 

23' 

20 

16 

3 

16 

12 

u 

"l 

122,        7 

18 

13 

20 

8 

8 

23 

14 

17 

8S 

24 

204I        7 

18 

23 

''\ 

18 

21 

22 

14 

84 

T 

»>! 

112 

_ 
7 

18 

18 

10  1 

12 

3 

3 

4 

* 

6 

10 

146 

18 

*5 

25i 

13 

n 

17 

10 

16 

18 

is! 

184 

18 

12 

»^ 

19 

9 

10 

12 

8 

10 

11 

87 

18 

8 

5  ' 

2 

a 

1 

1 

1 

2 

1 

168 

18 

•1 

22; 

11 

22 

11 

19 

14 

12 

13 

»! 

196 

18 

14 

12  ■ 

1 

9 

18 

21 

30 

23 

23 

23 

"1 

193 

18 

21 
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RKLATIVE    STANDING. 


Name. 


State. 


IH! 


■  I 


Alirlch,  Wllllia  Bleepfr Xcw  Jnw^y.. 

ArHlstfa4,MiaoflWllMii Vir^liiia 

BanieK,  CbftrI«*M  Edwin New  JvTMtj.. 

Baxter,  Wllllia  JoMph Ohio 


10  .  CnrMwell.  Williani  Bfj;};*. 


Uti. 

(hTi 

«>:. 

(Nt. 

Delaware fm- 


10 

25  i 

»! 

*3 
21 
*fl 
13 
16 
24 
14 
11 
17 
22 
•7 
20 
Ifl 
23 
t 
IK 
•4 


Darrali,  William  Frandn Uhodf  Iitlnnd 4Vt' 

Duvall,  MariuH.Jr Marj'land (>iti 

Dyiion,  CharloH  WilnoD Poiiunylvaiiia <*•:. 

Eitoi,  Chirlm  Phllllpfi WiMcnnHiu (jC' 

EllvDger.  JuliuH '  Maryland i  »•  t 

Klllcolt,  John  Morris Maryland *hi 

Firld,  Harry  Ashby Viritiuia iht 

GilliH,  Harry  Alt^xander PoDunylvania (hi 

Glaacock.  Euntnco  Strauglin Maryland <».• 

Gn>as,  Charles  Jacob Maryland o.: 

HulHtea<l,  Alexander  Seaman PenuHylvania ikt 

Herliert,  William Crumwell Pennsylvania <k: 

I^wranois  William  Hunter PonnMylvanIa <>r 

Lllllfhilffi,  fleorffe  WMhlngtoi Pmnnyh-anla tk? 

Palmer,  Jumew  Edward North  Carolioft i>  t 

Qiiinby,  iMaac  Henry New  York <i' 

Ryan,  ]*hilip  JoHeph N«w  York i».r 

SIuM-k.  ThoniaM  A lexandiT  Wharton Mar>iand ()»r 

Webater.  Charlea  Prauklin PenunyhTuila «  n  t 

WoMrnir, Charlfti  Mwird P^nnsylvanta «i,: 

Zinnell,  Georjse  Kred«;ri<'k Penns^ylrania <  vi. 

t  Tur 
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3INEERS. 

wiemhera. 

;e  at  date  of  ad-  ; 
miasion. 

Order  of  merit  in- 

- 

;  Sea-service  in 
j  practice-ships. 

Tears.                         | 

1 

1 

1     1 

1 
1} 

1i    1 

•S3       1 

J^i   ! 

91 

1 

1  1 

9 

1 

^ 

1 

1 

1 

•s 

1                  i 
16  1               6 

1 

6  ; 

i; 

2! 

11 

15 

52"; 

0 

•5 

18  ;              0  ^ 

1 

^ 

6' 

3 

8 

61  !           4 

0 

*1 

17                 8  , 

14 

»l 

12; 

8 

11 

169!           ^ 

0 

12 

20  '             11 

2 

6  , 

2    ; 

1 

4 

66|           4 

0 

*2 

18  '             10  ' 

17  ' 

17 

23  ' 

14 

22 

159!           4 

0 

19 

^    17  '               1 

10 

8  , 

!>    ! 

6 

3 

153  '           3 

17 

10 

20                 3 

23  '. 

20 

25  ; 

24 

24 

249  ;           4 

0 

25 

17                 9 

6 

IH  ! 

8  ! 

0 

9 

149  :         4  1         0 

8 

16  '               4  , 

3 

10  ' 

7  i 

10 

1 

95  '           4 

0 

*3 

16  1             11 

21 

21  1 

14 

17 

20 

195              4 

0 

21 

20  ;             0 

6  , 

»! 

11  i 

4 

6 

71  1           4 

0 

*6 

17  1               2 

12 

10    ! 

^»l 

15 

17 

21  1           4 

0 

13 

17  1               9 

10 

12 

24  1 

13 

18 

187  i           4 

0 

16 

16  1               6 

25  1 

25  1 

22  1 

21 

21 

248  '           4 

0 

24 

17                11 

13 

si 

21' 

16 

9 

89;           4 

0 

14 

17  ■               9 

11 

19    : 

'\ 

11 

18 

144  i           4 

0 

11 

15                 6 

15  [ 

23' 

17  1 

17 

16 

228  1           4 

0 

17 

20  '             11 

22 

13; 

17  1 

22 

21 

131  >           4 

0 

22 

18  '             11  , 

0 

14  . 

4I 

2 

5 

40             4 

0 

•7 

18                 3 

19 

7  I 

16  1    . 

25 

23 

67 

0 

20 

17 ;       7 ' 

10 

15  ' 

13  1 

20 

2 

249 

16 

15 

19                11  1 

24 

24! 

20  1 

23 

19 

225 

. 

0       28 

18                  4    . 

1 

1 
0 

t 

17                 8  1 

17 

22  1 

iH" 

17 

13 

232 

18 

18                11  ' 

4 

4' 

1! 

5 

7 

147 

0       ^4 

17                11  ' 

8 

10  '. 

10  1 

1 

__: 

12 

108 

0         9 

present  first  clasH. 
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RELATRE    STANDiXG. 


CAI>ET  EKGIXEKRS. 
Third  c/aw— 26  mtmhert. 


7 

•a 
•1 

14 
9 
18 
JM 

« 
12 
% 
4 

31 

'2 

a 
19 

34 
25 
.  23 
10 
17 
i:t 


X«iii«. 


BaroD.  ChaHeti  CUrUtaphor 
RN4k.  Andrew  Porltr 
Cttpp*,  W««liliii^ioB  i«e 

Ciiitii,  Riebanl  (J  we  at 

JDarjnui,  Milton .*. 

Dftvii^Edwitrd........ 

FlKhi,  ChariM  Morion 
Field,  lIora«e  Almiiron 
HrirfMi,  CtiiTl4*«  Binman 
Hill,  Fruuk  Ktuitcy 
Hi)gbr<4,  Arthtir  L«wl«, 
Hiilttii*,  Wiilrtr  OHphnot .. 

JoD^it,  Horse*'  W    .... 

Kr^ilhi.lU,  Plrmi  Otlii 

Mnv|i|i>i?r,  tlievtpr  Mnliluit 

McCrtv,  Hcnrj  Keat ,.., 
Mai  hews,  Albert.  Clifton 

»)iT,  J^»^M'rt  Hnntor  , 

rjMTDt'Ot^^r,  Hvnty  K»ri  »,,. 
PttttistHi,  ThoiQitfi  Pntnam 
RlcburxtKini,  Thorn f^Q  Roaiell ... 

StafT,  iJolm  IJiirton 

W  edilrrb  u  m ,  Lawt  once  Alexaxi<l<!t' 

W«m»ii.  Robert  Liaeoln 

Wblttlewy,  Uatne*  Honston 


CADET   ENGINEERS. 
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CADETENGINKERS. 
Fourth  clasB — ^25  members. 


Name. 


ison  Aagiistas. . 

Thomas 

iSDftdale.. 

Ogle 

m  Wealoy 

RMatthiaa 

Ibert  Chriatian  . 

Robert 

ore  Cornell 

r  Waller 

Washington 

barles  Monod  . . . 
ne«  lYancis 


\  Gardner. , 
r  Boone  — 


irloB  Semmes . 
lea  Wallace . . . 


State. 


Q  Godwin 

Watson 

'ston  Henry  . 
9  Edwin  .... 


Penndylvania . 

Delaware 

Maryland 

Louisiana 

Illinois 

Maryland...... 

Pennsylvania . 
l^ssachasetts 
Pennsylvania . 
Tennessee  ..... 

New  Jersey..., 

Virginia 

Maryland 

Pennsylvania . 

Virginia 

Now  Jersey.... 

Virginia 

Virginia 

Virginia 

Maryland 

Virginia 

Delaware 

Virginia , 

Pennsylvania . . 
Maryland 


Date  of  ad- 
mission. 


Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct. 
Oct 
Oct 
Oct. 
Oct 
Oct 
Oct 
Oct 
Oct. 


1,1881 
1,1881 
1,1881 
1,1881 
1,1881 
1,1881 
1.1881 
1,1881 
1,1881 
1.1881 
1.1881 
1,1881 
1,1881 
1,1881 
1,1881 
1,1881 
1.1881 
1,1881 
1,1881 
1.1881 
1,1881 
1, 1881 
1.1881 
1,1881 
1,1881 


Age  at  date  of 
admission. 


I 


15 

19 

20 

11 

9 

13 

3 

6 

1« 

26 
10 
2 
5 
17 


SUMMARY. 

October  1,  1881. 

CADKTMIDBHII'MEX. 

37  members. 

38  members. 

38  members. 

48  members. 

101 

CAl>ET-KNaU(KKRS. 

23  members. 

20  members. 

26  members. 

25  members. 

l«i 

•Wft. 


DEATHS,  RESIGNATIONS,  AND  DISMIS 

November  2, 1880,  to  November  4,  1881. 


BIED. 

Cadet-Midshipman  Charles  J.  Dudley No^ 

Cadet-Engineer  William  Lang (at  Buffalo,  N.  Y.)..Nov 

Cadet-Midshipman  Edmund  E.  Kiefer Xoi 

Cadet-Midshipman  Byron  G.  Pierce No\ 

Cadet-Engineer  Edward  K.  Taylor Dec 

Cikdet-Midshipman  James  J.  G.  Cooper (at  Washington,  D.  C.)--S«pt 

DISMISSED. 

Cadet-Midshipman  Frank  F.  E.  Lodeman May 

Cadet-Midshipman  Stephen  Ashby May 

Cadet-Engineer  Herman  Eckel Jam 

DROPPED. 

Cadet-Midshipman  William  A.  Gresham Jnw 

Cadet-Midshipman  William  W.  Russell Jnne 

Cadet-Midshipman  Max  A.Orlopp Jaiie 

Cadet-Midshipman  Edward  N.  Bell Jaue 

Cadet-Midshipman  John  J.Conway Jane 

Cadet-Midshipman  Thomas  W.  Hay  den June 

Cadet-Midshipman  Charles  R.  ReynoUls June 

Cadet-Midshipman  William  W.  Ricketts June 

Cadet-Midshipman  Edwin  G.  Temple June 

Cadet-Midshipman  Edward  R.  Cassidy June 

Cadet-MidHhipman  William  G.  Ganoug June 

Cadet-Midshipman  Arlington  L.  Lovenskioid June 

Cadet-Midshipman  Charles  Veuablo June 

Cadet-Midshipman  James  F.  Carpenter Oit. 

Cadet-Engineer  Daniel  E.  Gladstone Oft. 

RESIGNED. 

Cadet-Midshipman  John  H.  Lindsey Nov. 

Cadet-Midshipman  Walter  E.  Morris Nov. 

Cadet-Mitlshipinan  James  W.  Smythe Nov. 

Cadet-Midshipman  Charles  R.  Mitchell Jan. 

Cailet-Midshipman  Foxhall  A.  Parker Jan. 

Ca«let-MidHhipmaii  Edward  E.  Solomon Mar. 

Cadet-Eiigineer  Henry  L.  Simpson Mar 

Cadet-Midshipman  Michael  E.  Leunon Sept 

Cadet-Midshipman  Charles  T.  l*hythiau Oct. 

WITHDRAWN. 

Japanese  Student  Sadanori  Youchi Apr 

32 


TARGET   PRACTICE. 


33 


TARGET  PRACTICE— GREAT  GUNS. 

XXERY-SHIP  SaNTEE,    ANNUAL  EXAMINATION,    1881. — CADET-MlDSHIPMENy 

Class  of  1881. 


ge  E.Perry;  9.  Samuel  Bryan;  10.  Eugene  Carroll ;  12.  H.C.Haines;  15.  W. 
.    Number  6  struck  the  target  on  ricochet;  numbers  12  and  15  carried  away 

12  feet  in  width  and  9  feet  high;  gun,  8-inch  S.  B. ;  projectile,  shell;  dis- 
00  yards;  fuse,  3i  seconds.    Whole  number  of  fires,  15;  number  of  hits,  5. 

Rectangle  of  fire — Distances  in  yards, 
[Light  breeze  from  the  right  acrosa  the  lino  of  Are.] 
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SUMMER  CRUISE,  1881._ 

1 

1 

OFFICERS  AND  OADETMIDSmi'JrE 

ATTACHBD  TO  THI                           fl 

UNITED  STATES  PRACTICE-SHIP  CONSTELL 

Ccmjinuii*lt?r  F*  V.  McNAlR,  Cnntmfmdinff,                                ^^H 

Lioutouftnt-ComiimiKh^r  i\  M.  THOMA8,  AVtrufhw  Qfflcer.         H 

Lirnteimiit  J.  W.  MILLER,  Xmufatnr,                                    ^^H 

Lii.iiti^nant  D.  DELEHANTY,  Wat<^h  Officer,                           ^^M 

Liinir*TiJvrit  M.  F.  WRIGHT,  H'iUch  Officer,                              ^^M 

Lii^iitenurit  C.  F.  KEES,   HtUrh  Offieer,                                     ^^H 

Mswr«r  C.  W,  HARTLETT,  ^aUh  Office.                               ^^B 

Ltiiii^imiit  H.  \V.  SCJLVEFEU,  Imttitcior  in  Xaeigatim.       ^^H 

t'liyiiiadter  L.  G.  BILLINCJ8.                                                    ^^H 

8tirK^*H>]i  J.  G,  AVKR8.                                                              ^^^^ 

PuKMi'tl  A^iiiistaiJt  Surgeon  A.  G,  CABELL.                            ^^H 

Clmj^luiii  J.  8.  WALLACE.                                                      ^^M 

Cadet-Midahipnian  A,  H.  niuwdti*          V 

i 

1                                                                  CADBT'Mmsiiipmir,            ^^H 

rirnt  ehm  {my,               ^^H 

AtulerHori.  E.  A.           Fowler,  H,                   Kout^O^E.            ^^^B 

1                      Arncild.  J.  T.                Grftiubs,  W.  J.             Key,  A,  L,                    fl 

Bennett,  L.  S.              Gwyii,L.S*                  Kin>r»  W.  N»                S 

Hlttiuliii.  J.  J.              Horn,  FL  A.                MoGifflti,  P.  K,            fl 

Dovle,  J.  CL                 Hoivunl,  \\\  L.            McNutt,  F.  A.              fl 

I 

Dunofin,  W.  B.            Hubbard,  N.  M.          McXMiorlfrr,  J.G.        fl 

Eaii»eH,  H.  n.              Jiiyue,  J.  L*                Mnrttu,  C.                   fl 

Fk^d,  W.  K.  M.          Johnston,  M*               >'ixoii,  L.               ^^B 

FleUher,.  W.  B*          Keakel,  H.  H.             Piilii^,  W«  T.        ^^1 

Third  eUm  im-                 ^^1 

Harker.  \V.  A.             Carti«^,  F.  E.               Harelf  iii#»,  C  W-  ^^B 

B**t't!u'r,  A.  M.             Diivis,  J.  S.                  Hog^iitt;  W*  B.           ^| 

1 

BiiMi.  W.  W.,  jr.         Friodlaudtr,  H.          Ja*trt^mfilti,  U  U*       M^ 

Ciirtir,  V.                    BamU,  J.  K.              Jonrs,  IL  R,  JT.          Mg 

Cook,  W.  E,               H«:sM^  C.  U.              Jobnstoii^  W.              H 

^m      ^ 

M                                                               ^H 

SUMMER    CRUISE,    1881. 
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A.  E. 
J.  S. 

H. 

on,  V. 
.  W. 


J.  c. 
V,  w. 


Moscley,  N.  8. 
O'Malley,  W.  A. 
Pluukett,  C.  P. 
Seymour,  I.  K, 
Shoemaker,  W.  R. 


Smith,  S.  F.  Welles,  R.,  jr. 

Sparling,  F.  H.  Williams,  C.  8. 

Stevens,  R.  R.  W.  B.  Williams,  W.  P. 
Terrell,  D.  F.  Wirt,  W.  E. 


Lamiaon,  J.  6. 
Raichle,  F.  G. 


Fourth  class  (6). 

Sargent,  F.  H. 


Sloan,  A.  B. 


iistollation  sailed  from  Annapolis  Roads  Juno  16,  and  entered  Bnzzard^s  Bay 
from  thence  proceeded  to  Newport,  R.  I.,  and  returned  to  Buzzard's  Bay. 
1()  sailed  for  Chesapeake  Bay,  and  anchored  off  the  Naval  Academy  on  the 
)f  August  27,  1881. 


UNITED  STATES  PRACTICE-SHIP  DALE. 


juder  P.  F.  HARRINGTON,  Commanding, 
lant  A.  WAI.KER,  Exe<:utive  Officer. 
lant  E.  D.  TAUSSIG,  Narigator. 
lant  A.  McCRACKIN,  Watch  Officer, 
iiaut  J.  B.  MURDOCK,  Watch  Officer. 
lant  H.  L.  GREEN,  Watch  Officer. 
T.  B.  HOWARD,  Watch  Officer. 
nt  Paymaster  J.  R.  MARTIN. 
Assistant  Surgeon  W.  H.  RUSH. 

CADET-MID8HIPMXN. 


Secmid  class  (41). 

P. 

Doval<«,  A. 

Legar^,  A.  B. 

Stout,  0.  C. 

r,  R.  C. 

P'razier,  R.  T. 

Lennon,  M.  E. 

Street,  G.  W. 

I.  H. 

George,  H. 

Lerch,  R.  L. 

Sweeting,  C.  E. 

K.  W. 

Giguilliat,  T.  H. 

Megrath,  W.  A. 

Thurston,  B.  E. 

J.  H. 

Gray,  W.  T. 

Mitchell,  S.  Z. 

Toney,  T.  V. 

W.  E. 

Greene,  S.  D.,  jr. 

OXoary,  T.  S. 

Von  Schrader,  G.  U 

T. 

Jackson,  J.  A. 

Pettit,  H.  C. 

Weeks,  E.  B. 

r,  J.  F. 

Jackson,  J.  B. 

Philbin,  P.  H. 

Wilson,  W.  J. 

?.  L. 

Keith,  A.  S. 

Phythian,  C.  T. 

Witherspoon,  T.  A, 

\  R. 

Ledbetter,  W.  H. 

Smith,  T.  B. 

Woods,  R.  H. 

le,  E.  W. 

Fourth  class  (15). 

J.  A.  P. 

Gibson,  R.  E.  L. 

Scott,  W.  S. 

Tilden,  E.  W. 

.  D. 

Jacobs,  B. 

Shindel,  J.  E. 

Treadway,  H.  B. 

g,  C.  M. 

Nes,  D.  S. 

Shipley,  R.  T. 

Van  Keuren,  J.   • 

,  J.  C.  P. 

Russell,  R.  L. 

Slade,  T.  B. 

lie  sailed  from  Annapolis  Roads  June  18,  and  touched  at  Hampton  Roads; 
ice  proceeded  to  Buzzard's  liay,  and  joined  the  Constellation  June  30;  from 
Newport,  R.  I. ;  returne<l  to  Buzzard's  Bay. 

;  15  saile  1  for  the  C'hesapeake,  and  anchored  off  the  Naval  k.<i^^\&.^  qti  \^^ 
)f  August  27,  1881. 


80IMER   CRIT^E,    IgSl. 


UNITED  8TATES  PRACTICE-STKAMEK  STvlX 


Lieutenant- Com ni  an dcr  S.  H.  BAKER,  Commanding. 
Lieu  tenant  B.  F.  TILLEY,  Ej^'cu  tire  Officer. 
AsiiJataut  Payniahtcr  T.  J.  COW  IE. 
Fw»6d  Afi«btaut  Engineer  W.  A.  WINDSOR. 
AflffistADt  Enginei^r  G.  B.  RANSOM. 


CADKT'EKOIKEISBS* 

^ 

First  clati  (24). 

■ 

Addickfl,  W.  R. 

Day,  W.  B. 

Havrlhome,  H.  L, 

Hin^ 

Chambers,  W,  H, 

Fer^ciison,  G,  R. 

Higgtna.  R«  B. 

i^iSiSB 

Clarke,  A.  IL 

Fittji,  J.  H. 

Howluud,  C,  H. 

KjfHtHflirK 

Coley,  F.  E, 

Gatewood,  R.  W. 

Li«>nnrd,  J.  C« 

*|'ii 

Coaant,  F.  H- 

CJliidsfoiie,  D*  D, 

Leopold,  n.  0. 

\\ 

Creighton,  W.  H.  P.  Gtmntner,  O,  C 

• 

McAUisU^r,  A* 

Wiu^ 

UNITED  STATES  PliACTTCE  STEAMER  JMAY] 


Llontonant-Comroanaer  JOHN  SCIIOITLEIf,  Commmiding. 

Lii'nt<'uant  F.  G.  HYDE,  ETrciitirt*  Officer, 
AMwistaiit  Paymaster  R.  T.  M.  BALL. 
PaSBod  A««iatant  Surgeon  L.  B,  BALDWIN. 
Passi^d  Assistant  Enginet^r  J.  S,  OCJDEN. 
Cudet-Engineer  8.  ARNOLD. 
Cadet-Eugineer  W.  8,  SMITH, 
Cadet-Engiaetjr  D.  W.  C.  KEDGIUVE. 

CAI>RT*C2IGIXESRA. 


Aeeottd  ctM  (25). 

1 

Aidrich,  W.  8. 

Dyson,  C.  W. 

Glawioock,  E.  8. 

Ph] 

Armbtead,  S.  W. 

Eaton,  C*  P, 

GiHi-a,  t\  J. 

Qoi 

Barnes,  C.  E. 

EHenger,  J, 

ItalsU-iid,  A.  ^ 

Ry. 

Baiter,  W.  J. 

Ellicott.J,  M, 

Herbert,  W\  C. 

W# 

CarswelU  W.  B, 

Field,  IL  A. 

Lnwmncc,  W,  H. 

W« 

Damih,  W.  r. 

GilH»,  H.  A. 

LittJebaleft,  G,  W. 

Zin 

Duvall,  M.,  Jr. 

SUMMER   CRUISE,  ,1881.  37 

The  practice-Bteamer  Standish,  accompanied  by  the  Mayflower,  steamed  from  the 
aval  Academy  Jnne  14,  and  touched  at  Washington,  D.  C,  Norfolk,  Va.,  Edgemoor, 
«!.,  Wihnington,  Del.,  Chester,  Pa.,  Philadelphia,  Pa.,  West  Point,  N.  Y.,  Cold  Spring, 
'.  Y.,  Newbiirg,  N.  Y.,  Newport,  R.  I.,  Rocky  Point,  R.  I.,  Providence,  R.  I.,  and 
Oflton,  Mass.,  visiting  the  different  navy-yards,  work  and  machine  shops,  iron  found 
««y  et<:.,  at  .the  above-named  places;  and  returned  and  anchored  off  the  Nava 
Bademy  August  27,  1881. 


TABLE   OP   OOEFFIOIENXi 


Subjvei. 


Scamanthtp *,« 

ITftVAl  Tactics. .....^ 

Shipbuilding.., 

Aptitudo > 

(Jntmery 

OrcliiADoe  Iiifitmciitofia  and 

1  iifi&utr)'  Toe t lo« 

I  OttltjAnou  &ud  Armor ^ 

Algebi-a  and  G«orD«Ciy..... 

Trigirti«tn*^try ,*.. 

AoAl)'tic«d  Geumetrr 

LNwh-i-I  t»l  i  vu  G  «*uniBtry  ...*♦• 

StisAfn-Kngioecrinf;: 

Mwhnniciil  DniwfQie   

Ful'rk'ftitun  of  Mailiiiit-ry  .* 

D«'Kly;^nitig  Muchinery 

Miuiiie  £ii|^iio«. ...... .«,*«« 

Biiilvn* 

Gennnil  A  utroiicuny 

Thporuticnd  Nuvi^ttlloa,.... 

?r»cLk<ifcl  Navigation    

S  iir  v«*y  til  ^  uiid  CompMMi  D^ 

TinUOQfl    ...» 

I  PhyalcH  n.ud  Cbt^iuislry 

Li^^ht  Knd  He«t  ...«••  .,,.•• 
I  Electricity 

PbyHieikl  M<MaQr«meiits . ... 

Mech«Lic«  KDd  O»loidfi».... 

Aptdieil  Mechanic*......., . 

Nnvul    Archit«otiir«    Mid 
Mt^thnd  of  Lfjint  Squftnsii . . 

KU^ctlvci  Conrso  in  KatoI 
Architucliirtf  ............ 

£uKiUU  *iKl  Hl«tot7 

History  mad  RJwtorio 

PoblloLfcw 

Frvncih, 

Dnwbig.. 

MAxuiinm  for  ««dl  y«ttr,  axoluAtTO  of  eloetivot  .^... 
I)4^duciio(a  far  tiaoU  demetit... -..•< 
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MERIT-ROLLS  FOR, 1880-81. 


Merit-rolhy  made  out  annually  for  each  cIqm^  show  the  proficiency  of  the  cadels  in  each  branch 
tfttudy.  The  numbers  given  in  the  preceding  table,  showing  the  relative  weight  of  the  different 
Wumches,  are  used  as  coefficients  ;  the  final  mark  in  each  branch  {on  a  scale  of  4)  being  multi' 
pIM  by  the  number  assigned  to  that  branch.  The  sum  of  the  products,  after  making  dedue- 
Uotufor  conduct  J  is  the  final  mark  of  ths  cadet  for  the  year. 

In  the  case  of  cadets  who  take  an  elective  course  in  any  branch,  the  final  mark  in  that  branch 
k  determined  by  adding  to  the  final  mark  received  in  the  required  course  one-fifth  of  the  amount 
kg  which  the  final  mark  in  the  elective  course  exceeds  2.50. 

In  the  graduating  merit-roll,  the  final  mark  for  the  course  is  determined  by  the  sum  of  the 
fnar  yearly  marks. 

"  Cadets  who  attain  85  per  cent,  of  the  multiple  in  any  year  shall  be  distinguished  by  a  star 
^/bDid  to  their  names  on  the  merit  rolls." — {Regulations  V.  S.  Xaval  Academy,  $  150.) 

Cadets  ichose  names  are  marked  thus  (t)  were  found  deficient,  but  were  allowed  to  continue 
m  their  clattses  on  condition  of  passing  at  a  re-examination. 

Those  marked  thus  (t)  were  found  deficient,  and  turned  back,  to  recommence  the  studies  of 
heir  respective  classes. 

Those  marked  ($)  were  found  deficient,  and  recommended  to  be  dropped, 

(a)  denotes  absence  from  examination. 
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MERIT-BOLLS,    JUXE,    1881. 
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Merit-roll  of  third  class  (47  members)^  annual  examinationy  June,  1881. 
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H.  D.Greene 

G.W.Mrert 

W.  E.  Bowman 

C*.  E.  Sweeting | 

J.  B.  JaekMon. , 

R.  W.  Barkloy J 

J^.  E.  Tlmniton | 

M.  E.  L«nDon ' 

H.  GtHirgo 

<T.  M.  von  Scbrador i 

-e\.S.K<ith I 

11.  T.  Frazicr 

F*.  L.  Chapin 

li.  C.  Aloxamler 

CJ.  T.  Brady \ 

W.  A.  Mej^rath 

-c\.  P.  Agce ' 

O.  C.  Stout I 

J.H.  Banionl...,. 

T.  H.  Gipnilliat j 

J .  A.  Ja<.'k Hon , 

R-L.  Lcrch i 

R.  H.Woods ' 

T.  A.  Witherepoon   ....j 

H.  H.  Baltbis i 

P.  H.  Philbin ', 

B.  W.  Dalrjmplc ; 

T.  V.  Toney 'J 

y.  R.  Colvln , 

T.S.  OXeary 

S.  Z.  MitchoU ' 

E.  B.  W«tkH I 

W.H.  LedbctttT , 

Vr.J.  Wibion "...I 

W.T.Gray 

B.C.  Pettit I 

T.  W.  Hayden | 

A.B.  Lef!ar6 

A.  Doval* ' 

J.  ¥.  Carpenter | 

T.  B.  Smith. I 

C.  T.  Phythian i 

W.  W.  Rick«*tt« ' 

C.R.  Reynolds | 

J5.  G.  Temple   i 

J".  J.  G.  Cooper ' 

C  T.  Hepp \ 
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0.45 
0.00 
0.51 
8.40 

10.65  ! 

lU.ll 
8.40 
0.15 

a  78 

0.06 
9.57 
8.88  < 
9.03 
8.  25 
10.  80 
8.28 
9.06 
9.21 
7.80 
8.10 
7.71 
8  25 
7.32 
7.50 
8.61 
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8.40 
8.40 
6.00 
5. 79 
6.78 
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31.68 
28.  80 
30.16 
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27.52 
26. 48 
27.84 
24.72 
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22.88 
24.24 
23.12 
22.88 
23.12 
25.36 
23.92 
21.36 
23.52 
23.12 
23.44 
20.56 
21.84 
22.08 
22.08 
21. 12 
23.  52 

21.  36 
21.84 
20.64 
21.44 
21.44 
21.68 
20.08 
ia88 
23.12 
22.00 
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20.00 
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10.08 
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17.28 
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0.63 
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14.35 
14.80 
14.80 
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12.05 
12. 80 
12.00 
13.80 
14.05 
13.  35 
13.85 
12.15 
12.80 
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7.10 
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!  5.18 
I  6.50  ! 
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'  5. 10  , 
6.80  I 
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I  5. 60  ! 
'  5.56  { 
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0.03  ' 
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'  116.32 
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'  110. 16 
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107.72 
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,  107.54 

i  106.66 
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I  105.56 

105.48 

1  102.27 

101.81 
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I  oa2i 

\  07.10 

!  104.71 

I  00.06 

I  0a47 

I  08.21 

>  97.80 

\  07.02 

i  96.66 

j  04.43 

I  00.16 

I  00.01 
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a  i\  Pluukett *... ; 
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5 
• 
7 
» 

■: 

11 

12 

19 

20 
21 
22 
2.1 
24 
25 
26 
27 
•28 
2» 
3U 
31 
32 
33 
34 
8$ 
98 
37 

• 
fe                                      f 

J.  a  McK<mi 

A.  M.  Ik^H^h«»r. 

C,  8.  WiUii*B«... 

Kngrr  WHk«,  jr....*. .*-. 

H*  P.  Jim««,  Jr , 

W,  R  8hor>niAker.. 

T.  H.  UrttlT ,. 

W.  B»  Ho(C|;»U , 

W.  E.  Cook,. 

I-  K.  Sriynumr iw. ...... , 

Wirt  McCrewy .,,, 

D.  F.  T»>nTll 

C.  H,  Httvrm..... , 

A.  E.  Mctutim 

S.   F  Smitb 

J,  V,  MiDonftM - 

W^iUiiLni  ^rdhnnt^Ti  .«...*.*..  .*       ♦..*•  ....... 

llaiTv  Frmll4U)*lmr.... 

h.  B.  JaAtrrmvki *-.J 

J.  K  Hnm41 

C.  W.  Ha£f4tin«4 

W   A.  0'M»l{f>^ ..<...—........ 

Victor  Ma<'|)hf«riKiti 

j:  W,  M»Tcy , 

Vttulr  CmrtcT  .......*. 

W,  K,  Wirt. 

H 

J.  A.  McConk 

R.  R.  W.  Stevent.. „„. 

W.  A,  Barker ...«. 

W.  P.  WJllmraa.. 

H,  H.  M*Cnrd 

F.  H,  KpftrllDg,. ..--,. 

W.  W.  Bu«h.jr .». 

A.  L.  IrtJv^iuikioM » 

A.  B.  Slonu  .......... 

J.  L*  Duvia ..*,,•.*-..--., 

W.  W.  Gilmer 

B.  R,  CMniav...... 

F.  G.  RaJchlo...... ^„J 

J.  C.  Atwood ..-..•,. J 

J.  G.  LotniiMU «... ..•# 

M 
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CADBT-ItflDSHIPMBN'— Continued. 
Merit-roU  of  fourth  Hilass  (50  members)  ^^  annual  examlHationj  J^J^e,  18^1. 
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4  36 
5.90 

14.2^ 
20.40 
17.36 
10.72 

13.95 
12.60 
11.56 
6.05 

5.80 
5.14 
5.02 
4.18 

4.94  '  0.52 

4.T21 

H.  D.  Blake 

6.28  1  0.53  1  42.75 

Cbarles  Venable 

5. 18     0.77  1  42.70 

"W.  G.  Ganong 

6.54    lofllasaa 

4  N  A  B 
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MEKIT-ROLLS,    JUNE,    l»81. 

CADET-ENGINEERS. 

Merit-roll  of  necond  clami  C25  membern),  annual  etaminaiiom,  Junt,  l"*?l 


1 
1 

3 

Name. 

1 

i 

17.40 
17.95 

o 

1 

« 
3 

1 

B 
B 

1 

m 

1 

i 
1 

1 
1 

L 

20 

ia55 

18.00 

1 

i 
I 

•1. 

M 

55.88 
58.68 

2 

« 

1. 

20 

18.75 
18.70 

f        1 

f       1 

it       C 

% 

Maxima 

KnllThelst 

94 

33 

16 

14.84 
18.48 

20 

19.50 
18.50 

20 

'I 

21.60 
19.08 

K.12 
31.20 

21.45  lU 

Robert  W.fiAtewooi 

aitf  i« 

•3 

WIIIUniH.P.  Crclnrfetoii. 

17.45 

20.40 

28.88 

13.64 

18.40 

17.65 

50.28 

18.95 

18.5S    .« 

♦4 

Qtoive  Robert  f  ergBMii 

19.10 

21.06 

28.40 

13.84 

17.50 

16  60 

51.24 

14.90 

i«.:>  .« 

•5 

Peter  Miller 

17.05 

19.62 

28.88 

14.20 

18.35 

17.50 

51.94 

15.80 

liJt  L« 

6 

James  Henry  Pitts 

17.35 

19.02 

25.92 

14.04 

17.90 

16.65 

48.30 

15.50 

Alt  LM 

7 

William  Heno'  Chambers 

17.90 

19.86 

28.48 

13.36 

16.80 

17.45 

45.22 

16  75 

l&SS  Lfti 

8 

Charles  Edward  Rommell. 

17.10 

18.78 

24.96 

13.24 

16.00 

16.45 

42.14 

15  45 

!«.«»  Li3 

0 

Otto  Charles  Gsantner.  - .  - 

19.6!> 

21.66 

24.96 

11.56 

17.10 

15.00 

40.60 

14.85 

ll»i  l» 

10 

Arthur  Henry  Clarke 

15.25 

10.98 

22.80 

13.52 

14.85 

15.55 

42.(H) 

15>5 

ILtS  LC 

11 

Frank  Henry  Conant 

15.85 

20.46 

24.08 

12.08 

16.15 

14.65 

35.98 

14.95 

l^eo  IW 

12 

Joseph  Henry  Pendleton.. 

13.85 

19.26 

24.80 

11.48 

16.35 

14.15 

39.48 

14.80 

15  n  m 

13 

John  Calvin  Leonard 

15.00 

18.54 

22.64 

14.04 

14.85 

14.75 

38.38 

1S.0O 

urn  LSI 

14 

Clarence  Calhoun  Willis.. 

15.10 

19.74 

21.44 

12.56 

14.30 

14.60 

39.48 

15.30 

ll»  1» 

ir» 

R(»bert  Barnard  Hi^gins.. 

17.10 

20.10 

20.96 

11.52 

17.00 

15.00 

38  22 

12..% 

1SJ5  l« 

16 

Harrj-  Leroy  Hawthorne. . 

17.25 

19.02 

21.92 

12.28 

1.5.85 

13.6J 

88.78 

14.H» 

i4.:>  i.» 

17 

WilliK  Bunner  Day 

15.95 

20.52 

24.24 

11.20 

14.00 

13.10 

36.88 

15.45 

li*  in 

18 

Andrew  McAllister 

15.95 

19.02 

21.76 

10.96 

15.10 

12.95 

38.92 

15.50 

».:*  !.«• 

19 

Waltor  Robarts  Addicks 

16.20 

19.20 

23.76 

11.84 

13.70 

14.25 

35.56 

is.^a 

u.:»  i» 

20 

Charh'H  Henry  Howland  . . 

15.55 

17.58 

22  40 

11.12 

13.30 

13.30 

37.10 

15.40 

ii»  i» 

21 

Wanl  Phllo  WinchoU 

18.50 

19.86 

22.64 

11.00 

1.3.95 

13.05 

35.00 

12..S0 

|5.i»  1» 

22 

FnMlerick  Edward  Coloy . . 

15.40 

17.64 

22.56 

11.36 

13.05 

13.30 

a5.42 

14.20 

113  i« 

t 

Harry  Girani  Leopold    . . . 

15  35 

19.92 

25.68 

10.64 

15.10 

13.6^) 

41.30 

12.05 

is.»  :• 

t 

Daniel  D.  Gladstone 

16.10 

18.18 

20.16 

10.36 

13.93 

13.4U 

.13.80 

1.T40 

I4::3  i* 

; 

Thomas  A.  W.  Shock 

14.8.-> 

17.70 

18.64 

9.76 

12.05 

12.25 

35.00 

13.65 

UlS     < 
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feritroll  of  third  olas$  (25  memher$),  anniMl  examinaiioH,  June,  1881. 


Name. 


xinia  . 


^C*!? 

1 

a* 

\f  a 

^ 

1^. 

:§ 

8«?? 

§ 

IH 

8 

1 

111 

1 

ra 

«._ 

.".I 

Wilson  ArmlftCM4 

Joseph  Baiter 

PhlllllW  BAtOB 

Edward  Woodruff 

Sterprr  ildrkb 

irrhFlUrolC        

A'ahkliiffloii  mtlehai«i . 

^llMon  Djuoii       

il'reilMltk  ZluiieT 

FrsuaclBDurmli 

eT  f^atnati  HiiJatead 

[•MwiD  Barnes 

Hhby  Field 

Jacob  Gross 

nryQuinby 

Icxander  GUIis 

Cromwell  Herbert 

Pranklln  Webster 

lUiggB  Camwell 

(1  ward  Palmer 

Ilenger 

Huntitr  Lawrancf* 

rn^h  Rjan  

^trnuj^bn  Glasoocic 

►avail  jr 


73.26 
70.38 
09.06 
67.32 
06.06 
03.90 
00.66 
03.90 
02.10 
59.04 
58.82 
53.64 
56.34 
54.18 
5a  22 
4&60 
51.12 
49.68 
49.68 
48.60 
48.06 
45.72 
45. 18 
45.00 
45.54 


17.90 
17. 15 
16  00 
17.70 
18.2b 
17.85  ' 
10.40  j 
15.00  ; 

10. 15  I 
10.70  j 
1&  45  I 
10.05  I 
16.00  I 
17.25  ! 

10.20 ; 

10.50  I 

14. 16  I 
14.20  I 
15.05  I 

ia90 

14.55 
10.45 
14.10 
13.20 
15.15  i 


13.80 
14.48 
13.50 
14.90 
14.48  I 
12. 52  ' 
14. 10  I 
13.30  i 
12.72  " 
13.84 
18.24 
12.24 
11.40 
11.00 
12.08 
10. 24 
11.44 
11.90 
10.72 
11.88 
12.04 
11.44 
11.30 
ia92 
9.44 


20  04 
21.78 
18.90 
20.28 
18.18 
20.52 
21.00 
19.08 
19.74 
19.96 
18.18 
19.44 
17.92 
17.10 
10.88 
1&12 
10.74 
ia74 
17.58 
15.00 
10.74 
10.08 
15.90 
10.14 
15l78 


l_ 


10.45 
17.20 
18.00 
10.70 
15.45 
10.95 
17.16 
10.85 
10.20 
17.40 
15. 86 
10.30 
15.00 
10.35 
17.70 
14.96 
15.20 
15.85 
14.10 
13.00 
14.50 
13.85 
14.75 
14.40 
18.35 


I 


.43 

.40 

.00 

LOS 

.80 

.50 

.28 

1.M 

.70 

1.07 

1.01 

1.18 

.15 

.62 

1.74 

1.31 

1.00 

1.02 

1.11 

.47 

1.80 

.92 

1.57 

1.74 

.1.74 


i 


159 

141.' 62 
140.53 
130.12 
185.93 
182.00 
131.24 
129.09 
127.25 
120.15 
125.89 
120.03 
117.09 
llOLll 
115.32 
110.84 
107.10 
107.05 
100.81 
100.02 
100.11 
104.53 
102.12 
99.78 
97.92 
97.52 
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Merii-roll  of  fourth  class  (36  tMmbers),  annual  examination,  June^  1881. 


*2 

ri 
i 

s 

0 
1 

9 

10 
11 
12 
13 
li 
15 
IB 
17 
l§ 
19 
2ti 
21 
g-J 
ZZ 

25 
3« 


Namoh 


Cftfster  M.  Kaepper . .  * 

Anirew  P,  Bliile 

Waltt^r  O.  Hulime, , , 

Henrj'  K,  PjinD©iJ  ter  * . . . . , 

Chiir!e8  H,  Howe*. ,,, 

ChaTl^  C.  Baron,*,,,,-.,, 

Arthar  L.  Hiigbea  , 

Mlltoii  Dfti^ftn.. *,,,.„,., 
Lawrence  A,  Weddorbtmi 

FtankKHUl...- 

01url«9  M.  ¥nhii  „,.,...., 

mchard  O.  Crlup,-, 

Hiwdca  IL  Whittlesey 

Horaco  A  Fltild ,. , . 

Robert  L.  Wemtz *... 

Edwnrd  Davii 

Henry  K-  MoCay . . .., 

Horace  W.  Jonfia.... 

Plerru  O.  Keilholtz  .„.,„. 

Albert  C.  Mftthewa. 

Julin  K  Starr  , , , 

Thamiui  P.  PuttLBOO , . 

Tlvinit4jn  K.  RfolmrdAoa  -. 
BcUjt^n  IL  ( >iT .,..,.„. 


t 
3 

I 


^4.30 
83.03 
aL41 

9LBa 

32.  SS 

aoiaa 

71,  m 
29.  or 

^m 

Bt.Sd 
27.27 
27. « 

2flL0l 
27.38 
2S.^ 
25.  65 
24.21 
».J2 
24.00  I 
23,40  I 
22.08 


19 


fli,4g 

&01 
&34 

m74 

^,01 
M.  14 
fli5T 
7.W 

8.04 
8.72 

m8» 

8,34 
8,12 

8,67 
8.33 
)i70 
lOlTl 
8.79 
9112 
10.80 
10.41 
8.79 
8.«9 
8.18 
7.fl2 


3 

I 


17.89 
IS.  10 
17.  5S 
li.7Q 

15.  15 

16.  ao 
i&ao 

ia86 
ie.?6 

10.45 
15.50 
10.00 
10.79 

14.4a 

17.  S5 
10.  S5 
17.00 

10.35 

mao 

U,40 
13.50 
1110 
1165 
13.08 
14.30 
13.05 


t 

8.3i   t.m 

&33  Iff.  44 
&S8  ^  liS 


1» 

nn 

&4S 

ILS 

o,m 

ftS 

T.08 

OlM 

ft9« 

aTo 

B.94 

oii 

S.86 

an 

5^6S 

an 

ft  81 

act 

1^84 

a» 

s.a> 

a  14 

&eo 

ati 

a  90 

as 

1,90 

ast 

6.80 

OLM 

eL0o 

a$i 

S.SO 

ftSi 

s.m 

fLm 

s,m   &I7 

1,3P     9U 


REaULATIONS 

aOVKRNINQ 


E  ADMISSION  OF  C.VNDID.ITES  INTO  THE  NAVAL  ACADEMY 
AS  CADET-MIDSHIPMEN. 


NOMINATIOy. 

The  number  of  Cadet-Mirtshipineu  allowed  at  the  Academy  is  one  for  every  Mum- 
and^DoIo^^ate  of  the  Hoiiso  of  R(ipre.s«iitatives ;  one  for  the  District  of  Colnmbia  ; 

t<9U  appointed  at  larji^e.  Aoconiing  to  tho  act  of  Conj^ress  approved  June  17, 1878, 
tiere  shall  not  be  at  auy  time  more  in  said  Academy  appointed  at  large  than  ten." 
it  will  take  some  time  l)eforo  the  number  at  large  now  at  the  Academy  can  be  re- 
sed  to  ton,  there  will  be  no  such  appointments  at  present. 

[.  The  nomination  of  candidates  for  admission  from  the  District  of  Colnmbia  and 
arge  is  made  by  the  President.    The  nomination  of  a  candidate  from  any  Congpres- 
lal  <listrict  or  Territory  is  made  on  the  recommendation  of  the  Member  or  Delegate 
h  actual  residents  of  his  district  or  Territory. 
'.  I.  Each  year,  as  soon  after  the  5th  of  March  as  possible,  Members  and  Delegates 

be  notititvl  in  writing  of  vacancies  that  maj"  exist  in  their  districts.  If  such  Mem- 
.  or  Delegates  neglect  to  recommend  candidates  by  the  1st  of  July  in  that  year,  the 
'«tiiry  of  the  Navy  is  required  by  law  to  fill  the  vacancies  existing  in  districts  act- 

j  represented  in  Congress. 

^.  The  ntHuination  of  candidates  is  made  annually  between  the  5th  of  March  and 
■^st  of  July.  Candidates  who  are  nominated  in  time  to  enable  them  to  reach  the 
^emy  on  the  11th  of  June  will  receive  permission  to  present  themselves  at  that 
^  to  the  Superintendent  of  the  Naval  Academy,  for  examination  as  to  their  quali- 
'ions  for  admission.  Those  who  are  nominated  prior  to  July  1,  but  not  in  time  to 
f^d  the  June  examination,  will  be  examined  on  the  22d  of  September  following; 
should  any  candidate  fail  to  report,  or  be  fonnd  physically  or  mentally  disqnal- 

for  a^lmission,  in  June,  the  Member  or  Delegate  from  whose  district  he  was  nom- 
^d  will  be  notified  to  recommend  another  candidate,  who  shall  be  examined  on 
^M  of  September  following.  When  any  of  the  dat«s  assigned  for  examinations 
r^n  Sunday,  the  examination  will  take  place  on  the  following  Monday. 
•  A  sound  body  and  healthy  constitution,  good  mental  abilities,  a  natural  aptitude 
^tudy  and  habits  of  application,  persist^^nt  eflTort,  an  obedient  and  orderly  dlsposi- 
I  and  correct  moral  principles  and  deportment,  are  so  necessary  to  success  in  pur- 
ig  the  course  at  the  Academy,  that  persons  ex)ns<!ious  of  any  deficiency  in  these 
Qcts  are  earnestly  reeom mended  not  to  subject  themselves  or  their  friends  to  the 
tiflcation  and  disappointment  consequent  upon  failure,  by  accepting  nominations 

attempting  to  enter  a  service  for  which  they  are  not  fitted. 

tndents  from  the  Empire  of  Japan  are  received  for  instruction  under  a  resolution 
bhe  Senate  and  House  of  Representatives  of  the  United  States  approved  July  :^, 
». 

EXAMIXATIOX. 

rj.  Each  candidate  for  a)>pointment  as  Cndet-Midshipme\\mw«st\iit<5«et^\x\t»\\k^  Kt^- 
oic  Board  satisfactory  testimonials  of  good  moral  chaiaeU^x,  ^n^  thwm^X.  c^«x\\i^  ^>^ 


56  EXAMINATION  OF  CANDIDATES. 

honor  to  bis  precise  age,  which  must  be  over  fonrteen  and  lem  thao  el|::btr« 
the  time  of  the  examination.  No  candidate  will  be  examined  whuae  age  do 
within  the  prescribetl  limits. 

VII.  Candidates  must  be  physically  sound,  well  formed,  and  of  robu^ft  eon 
they  will  be  required  to  pass  a  satisfactory  examination  befon*  a  iu*HltraI  bi 
posed  of  the  surgeon  of  the  Naval  Acalemy  and  two  other  medical  officers 
igiiated  by  the  Secretary  of  the  Navy, 

VIII.  Any  owe  of  the  following  couditions  will  be  sufficient  to  caoiie  the  re 
a  candidate: 

Feeble  constitution,  inherited  or  acquired ; 

Greatly  retarded  development ; 

Permanently  impaired  general  health  ; 

DtM'idwl  cachexia,  diathesis,  or  prediHi>osition  ; 

All  chronic  diseases  or  results  of  iojuries  that  would  permanently  impair  r 
viz: 

Weak  or  disordered  intellect; 

Cutaneous  and  communicable  diseases; 

Unnatural  curvature  of  spine,  torticollis,  or  other  deformity  ; 

Permanent  iuefficieocy  of  either  of  the  extremities  or  articulations  from  an 

Epilefmy  or  other  coi^vulsions  within  five  years; 

Impaired  vision  or  chronic  disease  of  the  organs  of  vision  ; 

Great  liardn(*8K  of  hearing  or  chronic  disease  of  the  eant; 

Chronic  nasal  catarrh,  ozwna,  polypi,  or  great  enlargement  of  the  ton<(il!«: 

Imi»edimenta  of  speech  to  such  au  extent  as  to  impair  efticieucy  in  the  prrf 
of  duty ; 

Chronic  diseases  of  heart  or  lungs  or  decided  indications  of  Kability  to  c^ 
pulmonary  affections; 

Hernia  or  retention  of  testes  in  inguinal  cavity ; 

Sarcocele,  hydrocele,  stricture,  fistula,  or  hteniorrhoids ; 

Large  varicose  veins  of  lower  limbs,  scrotum,  or  cord ; 

Chronic  ulcers. 

Attention  ^ill  also  be  paid  to  the  stature  of  the  candidate,  and  nooor  m^ 
under  size  for  his  age  will  be  rtH'cived  at  the  Academy.  In  the  c:im*  of  dtniM  «h« 
physical  condition  of  the  candidate,  any  marked  deviation  from  the  uMal>!aD^ 
height  will  add  materially  tt>  the  connidcration  for  rejection.  Five  fwt  »iH 
minimum  height  for  the  candidate. 

The  t>oanl  will  exercise  a  proper  distrrtrtion  in  the  application  of  the  •!■»*' 
tions  to  each  case,  n^jecting  no  candi<late  who  is  likely  to  be  efHeifot  in  tb* 
and  adniittiug  no  one  who  is  likely  to  prove  physically  ineffleii-nt.  Nin"*" 
rejected  by  the  bo.inl  will  be  allowed  a  nvexauiination,  and  when  nJect^Hl  tV  <i 
ment  will  not  reverse  the  action  of  the  board. 

IX.  The  candidates  must  pass  a  satisfactory  examination  lK*fore  the  Aratlrin:< 
in  rea<iing,  writing,  spelling,  arirhnietie,  geography,  and  EngliMh  grammar. 

X.  All  the  examinatiouH,  except,  in  roa<ling,  will  W  written.  Candiiiati*** * 
below  the  staiulardNvill  receive  a  s<toiuI  andtinul  examination  in  tbe^o^j•'^■■•  ■ 
they  fail.  Deficieney  in  any  one  of  the  subjectu  at  the  seeond  exammat""" 
sntlicieut  to  insure  rejection. 

XI.  ''Candidates  n*je(jted  at  such  examinations  shall  not  have  thr  i»r.»" 
another  examination  for  admission  to  the  same  class  unless  rei^onimt-ndtd  i>\  't- 
of  Kxaminers."— (AVr.  Stat.y  ^  X'A'k) 

fJKNERAl.  CHAKACTER   (»K   THE   QIESTION8. 

XII.  Arithmetic. — Xotation  aud  numtralhn. — The  camlidate  is  n-«niir«l  T" 
in  figures  any  \vU<»le  uuuiIht,  deeiniai,  <»r  mixed  niiinber,  to  write  in  uonl^AiJ 
nuinbei,  and  lo  e\\A'OA\\  vVw  \U>\\\wu  vaA  KxwVsr  «^\!\%i>»»8i liC  uotattou. 
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Denominaie  nnmbera. — The  tables  of  money,  weiglit>8,  aod  measures  in  common  who, 
BeludiDg  English  money:  atMUiou,  subtraction,  multiplication,  and  division  of  de- 
lominate  numbers;  the  relation  existing  between  the  troy  and  avoinlnpois  poujjil;' 
inmber  of  cubic  inches  in  a  gallon ;  reduction  of  differences  of  longitude  to  their 
iqni valen ts  in  time,  and  vice  versa, 

JfiractionB. — The  candidate  must  be  familiar  with  all  the  processes  of  common  and 
lecimal  fractions,  and  is  expected  to  be  able  to  give  clearly  the  reasons  for  such  proc- 
«aes,  and  to  be  familiar  with  the  contracted  methods  of  multiplication  and  division 
^▼en  in  the  onlinary  text-books  on  arithmetic. 

ProperiiM  of  numbers. — Test  of  divisibility  of  numbers  by  2,  3, 5, 8, 9, 11, 25, 125,  &c.; 
the  resolution  of  composite  numbers  into  prime  factors;  the  method  of  determining 
whether  any  number  .is  prime  or  composite,  and  of  finding  the  greatest  common  di\  i- 
•or  and  the  least  common  multiple  of  large  as  well  as  of  small  numbers. 

Ratio  and  proportion. — Definitions  and  explanations  of  the  nature  of  ratio  and  pro 
portion ;  different  methods  of  writing  a  {jroportion;  solution  of  problems  in  simple 
Knd  compound  proportion. 

PerctntagCf  interest,  and  dtscounf.— Examples  usually  given  under  these  heads  in 
tt'ithmetic. 

JfeH9uraiion. — The  measurement  of  rectangular  surfaces  and  volumes. 

Evolution. — The  extraction  of  s<juare  and  cube  roots. 

Analysis. — Miscellaneous  problems  usually  classed  under  this  hea<l,  similar  to  those 

tuid  in  school  arithmetics.     It  is  essential  that  the  candidate  should  be  thoroughly 

o^cient  in  all  branches  of  arithmetic;  unusual  excellence  in  this  will  be  allowed  to 

nmt  in  his  favor  in  case  of  a  sli;j;ht  deticiency  in  other  subjects. 

Sliould  persons  intending  to  present  themselves  as  candidates* acquire  a  knowledge 

fl^lgebra,  it  will  be  found  to  be  of  material  assistance  in  the  course  of  study  pursued 

"Cilie  Academy,  although  not  required  for  admission. 

PlT^hen  practicable,  shonld  the  candidate  so  prefer,  algebraic  solutions  of  problems 

-3r  be  substituted  for  arithmetical  solutions. 

jr  i^oGRAPHY. — Candidates  will  be  questioned  on  the  grand  divisions  of  the  land  and 

<^<«3r;  tbc  character  of  coast^lines;  the  direction  and  position  of  mountain-chains  and 

locality  of  important  peaks;  the  posithm  and  course  of  rivers,  their  tributaries, 
t^  "fthe  bodies  of  water  into  which  they  empty;  the  position  of  important  seas,  bays, 
^'^i  and  arms  of  the  sea;  the  political  divisions  of  the  land,  their  position,  Imuud- 
^*As  and  capital  cities;  the  position  and  direction  of  great  p  'uinsulas,  and  the  situ- 
^*^  of  important  and  prominent  captss;  straitif,  sounds,  channels,  and  the  m(»st 
^^->itant  canals;  great  lak(*s,  and  inland  sens;  position  and  political  connection  of  im- 
'*'^fcnt  islands  and  colonial  possessions;  locality  of  cities  of  historical,  political,  or 
^'^■Tercial  importance  (attention  is  specially  called  to  the  rivers  and  bodies  of  water 

"^^liieh  cities  are  sitiiate<l);  the  course  of  a  vessel  in  making  a  voyage  between 
'■■    liuown  sea>port«. 

*^^^MMAK. — Candidates  will  be  examined  in  the  whole  of  English  grammar  as 
'^"•^id  in  the  common-scho(d  text- books,  embracing  the  f<dlowing  subjects:  The  di- 
^*^^»18  of  letters  and  the  nse  (»f  caj)itals;  the  parts  of  speech;  the  cliuwification  of 

*•«,  and  the  distinctions  of  ]ierson,  gender,  and  number;  under  number^  the  rules  for 

*  formation  of  the  plural,  nonns  irn-gular  and  defective  in  number,  the  plural  of 
^^pQr  names;  under  oase.y  the  different  uses  of  the  three  cases,  the  rules  for  inflection, 

*  ^^anges  in  ending  to  denote  case;  the  difference  between  the  definite  and  indefi- 
^   article ^  MXiiX  the  use  of  a  or  an;  the  classification  of  adjectives;  the  explanation 

^a«  diflTercnt  degrees  of  eompanson;  the  rules  for  comparing  adjectives;  irregular 
.'^  defective  comparison;  numerals  and  their  classification;  the  double  classification 

•f^^nounSf  first,  into  substantives  and  adjectives;  S(H;on<lly,  into  personals,  relatives, 
^r;  peeuliarities  in  the  use  of  personal  pronouns,  as  the  difference  between  my  and 

'^^  between  thou  and  yon,  and  the  various  uses  of  it;  compound  personal  vtoi\Q»\viv^\ 

^  double  office  of  relatives,  and  the  different  clasaes  oi  iVbi^cX.^  \.o  Nq\vv<i\i  »fctt^\  <A 
^**^  in  applied;  Qompuaud  nslativo  pronoaus;   iatorrogatWe  "5itoiiowm^\   iai^K.^M\N«k 
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proaoan<9,  or  proiiomiaal  a^eotivos,  au4  their  clarification;  the  clsvfiflfa 
conjagatiou  of  verbs;  the  relations  betwaea  trausitive  and  iiitr.iU4itiv«  xt 
priujipal  partd  of  regular,  irregular,  and  defective  verba;  the  use*  aui  iad 
auxiUario.s;  the  e^Mential  peculiarities  in  the  as3  of  voice,  mood,  tcuse,  nan 
person;  toose  endings  and  personal  endings;  impersonal  verbs;  the  cUm 
fbrmation,  and  comparison  of  adverbs ;  conjunctive  adverbs;  the  nae  of  pn 
interjecUonSj  and  conjunctioM,  with  the  classification  of  the  latter. 

The  rules  for  the  construction  and  arrangement  of  words  and  senteooea,  giv 
syntax. 

Paraing,  according  to  the  following  model ;  giving  in  the  case  of  each  worJ 
planatiou  of  its  grammatical  relation  to  the  other  words  in  the  aenteuce. 

Noun:  Class,  gender,  number,  person,  case. 

Article:  Definite  or  indefinite;  qualified  noun. 

Adjective:  Class,  compared  or  nut  compared;  comparison,  if  admitting  it 
of  comparison ;  qualified  noun. 

Personal  pronoun :  Person,  gender,  number,  case. 

Relative  pronoun:  Person,  gender,  number,  case,  antecedent. 

Interrogative  pronoun :  Gender,  number,  case. 

J(f/ee<irf|ironoMii (or  pronominal  adjective):  Class;  qualified  word. 

Verb:  Class,  form,  principal  parts,  ten>M.'>,  mood,  voice,  person,  uuDiber,  sul 

Adverb:  CIims,  derivation  and  comparison,  if  derived  and  compared;  qaalifi 

Preposition:  Words  l)etween  which  the  relation  is  shown  by  the  prepu^titiui 

Interjection:  The  kind  of  emotion  expressed. 

Conjunction:  Class;  words  or  sentences  connected. 

Rkading. — Candidates  will  be  examined  in  reading  aloud  English  protie. 

Writing  and  SPBLLINO.—Candidates  will  be  retiuired  to  writ«  a  i«h«>rt  nri^r 
ter,  and  an  exercise  in  dictation,  and  to  spell  twenty-four  words  in  common  o 

An  examination  in  English  branches  containing  eight  or  more  intstakiM  in 
will  not  \ye  considered  sacisfaictory,  and  will  be  snfflcient  of  itself  to  cause  tl 
tion  of  the  candidate. 

ADMISSION. 


XIII.  Candidates  who  pass  the  physical  and  mental  examinaf  iona  will  n-- 
pjintments  as  Cadet-Mi dshipmou,  and  bi^come  inmates  of  the  At^adiMny.  Ki- 
will  be  required  to  sign  articles  by  which  he  binds  himself  to  m^rv  in  ili- 
States  Navy  eight  years  (including  his  time  of  pn>bation  at  tho  Naval  \< 
unless  sooner  discharged.  The  pay  of  a  Cadet-Midshipman  is  $500  a  Vfar.  <-• 
iug  at  the  date  of  his  admission. 

XIV.  Catlet-s,  immediately  after  their  admission,  will  supply  them-ielvr^  « 
following  articles;  viz.. 


One  parade-suit $37  72 

One  undress  suit 20  95 

One  working-suit 2  42 

One  overcoat 23  30 

One  rublM*r  coat 3  68 

One  pair  rubber  leggings 1  05 

Two  pairs  white  duck  leggings. ..  2  'M 

One  pair  gymnastic  slippers 92 

One  parude-cap 3  69 

One  undress-cap I  71 

•  Two  pairs  high  shoes 11  50 

•  Kight  white  MhirtH 10  00 

•  T\v(»  ni^htHbirts I  76 

•  Konr  undern\\\Tl» 2  24 

Twelve  linen  coWar^k "^^  '^ 


•  Eight  pairs  socks 

•  Four  pairs  drawers 

*Six  handkerchiefs 

•Eight  towels 

Two  pairs  drill  gloves . . 

Two  pairs  Lisle  thrt^atl  glnvr 

•  One  pair  susi>enden) 

One  neck-tie 

Two  clothes-bags 

One  hair  mattress 

One  straw  niattrvss 

One  hair  pillnw 

One  pair  blanket^i 

.  Two  iHHlspreads 

i\  >^\i^>^«tt«\^ 
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piUctv. 


*One  tootb-broflili 

*UBe  hair-loTiMh 

•Qne  whifik 

*  One  eomc  mouI*  ...^. 

^One  fine  eomli 

One  111115 

•One  cake  wntp 

Oneeomp-difeL 

One  rtqnis:Ti(iii-Ui(4 

One  lAQZidri  -biiok 


|]  '•»•     rm**  pnw-liook |0  27 

^>     C>u*:  HtitnAfTiL  iuk  aud  bnuib 41 

<l»i»e  Umie  iuddibk  mk 17 

CHie  rug ]  44 

OlA«'  vwdi-biHiitj  mid  }iitC-:lMT 1  0& 

OxM:  luukiug-ierliufr US 

Owr  vai.i«r'piiiJ  .--•, 70 

Ou«  iiUfp-buvket 70 

OiM:  bsxiuui - 87 


30 
It' 


Tutifcl 1©  00 


The  artifief:  luiia^^c  *,  ii'.n  i^uiijc  r>JijuJT««d  i-o  f^uufurtu  to  at  niiiudiird  p»lU*ni,  iiift.v  be 
Inoo^bt  br  tbf  <;Mk{T  &mil  bouM .  bu'  bt-  ui.b»*j-  iirticl*«  luuMt  ouiifonu  Iai  tlitr  rb|pil»- 
tionft,  axMl  luiist.  tlMrtifivrt.  U  HU}>}ili«d  bv  ib*-  inur«:^k*M^)w>r. 

JEach  Cadei-MidttUijiiuuL  uiu«t.  ol  MdutMMU»i).  d*:fjiO«it  wjtb  tb«-  puymwiU'T  tb«  «uiu 
of  ^0,  for  vLii-b  bt  wi^  in^  f:r*id:*«»sd  i»L  rb*-  bowk*  iA"  tb»1  oftunj',  to  be  t^xj^t^udtid  by 
directioD  of  tW  f^^}•t!n ui;HuCi«<ut..  iii  rb*-  ^»un-b»Mr  of  t*'2Li-booktf  aud  otUm  autboristsd 
ATtielei  be«id««  rbuMr  «uuimiri«uic!  it  U»»-  p-»j*>*»d'U|5  lutivle. 

All  the  df]»uH:i«  iin  ulurbito:  tkuc  lu*-  «uLfi*uii4»-dA9po«ut  of  tweuty  dollitffe  luunt  be 
jnnde  before  b  caudidaiit  cml  W  rwwtod  luto  ibt=  A«;»d«>uu>'. 

Bepost  for  cbabixii: $l<jO  00 

Deposit  idr  buokfe.  A,t ^ W^  00 


TcKljJ  df^tiwil  rHiiiiirwd . 


1^  00 


Tlie  TaJue  nf  I'luibiii^  bmii^uT  lioiti  buui*    !»  to  be  duduoUid  t'loiu  tbib  binouut. 
£mch  Cadtsl^MidtabipiuML.  vm  tnuuU  uju-f  udmny^iMi.  wiii  U:  t-nAiUAl  wjlib  tb^  aiuouiit 
iJTliaift  acT.uid  fXpeiMi«»  il  tnl^•fJl^|;  tioiu  b>»  botiin-  lo  iL*:  At.sbdt^u}'. 

X^-  A  Cbd«i-MicUiui}iiutti-  ««  ut-  >  uiitLtitu'iiv  itftii^^ufe  Lk  M.i>|M>iiiiiiu4ji  wjtbju  at  iviucif 
Phe  tiiue  of  bu*  bduiiwsiui:  ii-  xun  A'^bii^iu^  «^  ;U  U.  iv.^uii«:^  U;  icfuud  tla;  biuouut  paid 
^  for  truv^Uii^  f  ^.|»trutt^t 
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EXAMINATION  OF  CANDIDATES  FOR  ADMISSION  AS  CA 

MIDSHIPMEN.  1881. 

ARITHMETIC. 
Sbptkmber,  1881.— 27iiu;  allowedf  three  koun. 

1.  Divido  .765439  by  359.21  to  five  decimal  places.  Simplify  -— J)^^,;i^-  "-    *"" 

value  of  3"  1415926  ^^  seveu  decimal  places.    Fiud  what  decimal  part  117?  yards 

9  inches  is  of  3  miles  3  furlongs  :^  yards  H  inches. 

2.  Write  down  the  prime  factors  of  13013,  798,  48841,  22011,  and  5929.  (Nod*  • 
factors  are  greater  than  30.) 

Q;„,«uf.  4i  +  5i-|.6i        9i  +  10^-|.ll^ 
Simplify  7il  +  8i-|-9^  «f  U4.-1^A+"3t1,- 

3.  Multiply  £45  12«.  6fif.  by  12^.  Divide  345  lb.  9  oz.  16  dwt.  20  grw.  br 
Find  the  iutorest  on  £512  16«.  8df.  for  3  years  7  months  21  days  at  4|  ptrr  cvnt. 

4.  Find  the  square  root  of  .0288  to  seven  decimal  places  and  the  cube  mot  oi 
to  five  decimal  places. 

5.  English  sovereigns  (pounds  sterling)  are  coine<l  from  standanl  goM  vhub 
tains  11  parts  pure  gohl  to  1  part  alloy.  Forty  lbs.  Troy  of  thu*  metal  arv  cuionJ 
1869  soven'igns:  what  is  the  value  in  English  money  of  a  double  ea^Ie  vhirh  *i 
516  grains,  and  is  compo>»ed  of  9  part-s  pure  gold  to  1  part  alloy  f  What  i«  tbv  1 
in  U.  S.  money  of  the  English  sovereign? 

6.  By  what  factor  less  than  1000  must  5789  be  multiplied  that  the  last  thrc^  r: 
of  the  product  may  be  009 f  Explain  your  method.  If  the  intcreAt  on  fiHtfTo  *• 
cent,  be  equal  to  the  discount  on  $6176.25  for  the  same  time  at  the  same  raU.  «!i 
the  latter  sum  due  f 

ENGLISH  BRANCHES. 

September,  1881. — Time  allowed,  three  kourt^ 

I»ICTATION. 

These  concluding  words  arc  of  dangerous  implication,  and,  certainly,  it  «a»  x-^ 
intention  of  Edward,  inferior  to  none  of  his  predecessors  in  the  hive  of  power,  i*'  ^ 
himself  of  that  eminent  prerogative  which,  although  illegally,  had  been  fc-r 
by  them  all.  But  the  Parliament  took  no  notice  of  this  retk*rvation  and  cfz:-'. 
with  unshaken  perseverance  to  insist  on  this  incontestable  and  fundaiiKDUi  r. 
which  he  was  prone  enough  t-o  violate. 

The  proper  business  of  the  House  of  Commons  was  to  petition  for  tb^  mliv 
grievanceH  as  much  as  to  i)rovi<li»  for  the  necessities  of  the  Cmwu.  Tlic  thr»'i» 
fixed  upon  a  pinnacle  which  perpetual  beams  of  truth  and  justice*  irra<hat<.  *>** 
corrn|»ti(ni  and  partiality  may  occupy  the  middle  n'giun  and  cast  their  rLiii  v-^ 
upon  all  below. 


Jeopardy. 
Irretrievable. 
Isosct'lcH. 
EtlitMval. 
Indig(*nouH. 
Crevicf. 
00 


Cinnamon. 

Eb'nientary. 

Alimentary. 

Hiitannia. 

Conu'trrr. 


8PKLUN<». 

Accelerate. 

T«'nnis. 

Tyranuical. 

Worst  «m|. 

Enamel. 

WW-viUauy. 


Li«|i]idatf. 

Phra*rul»»»:} 

Vft  trail. 

Ihtbiltiiir. 

Hori/on. 

Ja^elifi. 
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GRAMMAR. 

I.  (1)  Give  the  principal  parts  (all  forms)  of  seek,  awaken,  feel,  dream,  tread, 
elesTe,  set.  (2)  Qive  the  posst^ssive  singular  and  plural  of  fancy,  barley,  abyss,  mir- 
age, echo.  (3)  Compare  late,  little,  fore,  beautiful.  Define  case,  personal  pronoau, 
infinitive  mood. 

II.  Correct  the  following  piissage,  and  explain  all  the  corrections :  "  My  brother 
liTes  most  all  of  nine  miles  from  Topeka:  it's  sort  of  lonesome  out  there,  and  I  reckon 
he  don't  like  it  much.  You  see  it's  considerable  of  a  ways  to  go,  but  I'd  as  Utcs  go 
AB  not." 

III.  Parse  the  words  in  italics :  **  Nerer  within  the  memory  of  the  oldest,  not  even 
•n  that  night  when  it  was  known  that  the  army  had  declared  for  the  Parliament  that 
had  saved  England,  had  there  been  such  rejoicing,^* 

GEOGRAPIIT. 

L  Give  an  account  of  the  lakes,  mountains,  and  river-valleys  of  Switzerland,  show- 
hig their  relative  position  and  direction. 

II.  Where  and  on  what  water  are  the  following :  1.  Pembina.  2.  Free  Town.  3. 
Disco.    4.  Rangoon.    5.  Beirut  (or  Bi^yrout). 

IIL  Name  the  capitals  of  England,  Scotland,  and  Ireland,  telling  on  what  water 
each  one  is.  Name  the  chief  ship-building  ports;  the  commercial  ports;  naval  ports ; 
tnaoufacturing  towns;  capes;  and  fix  the  position  of  each. 

IV.  Name,  fix  position,  and  describe  as  fully  as  possible  any  three  of  the  great 
river-deltas  of  the  world. 

V.  What  are  the  great  feeders  of  the  Caspian  Sea?  the  Sea  of  Aralf  Lake  Winni- 
^^f  Ohio  River?    (Name  five  of  the  last.) 

RE-KX  A.M:i?a- ATION. 

ARITHMETIC. 

Sbptembrr,  ISSL— Time  allowed,  three  hours. 

1.  A  yard  being  equal  to  .914  of  a  metro,  what  is  the  length  of  the  metre  in  inches  f 
^Pour  decimal  places.) 

2.  What  common  fraction  of  a  year  of  36r>^  days  is  27  days  16  hours  29  minutes  4 
Kecon<lsf    (The fraction  is  to  be  in  its  lowest  terms.) 

Q    fli^^Uf^        iiy      5^  ,        40"*'27"^125 

3.  Simplify  -    --^-  -  and      ^        4   .   16  _  19* 

"^'^99        119  '4   ■^9'*"  25       15 

4.  Find  the  cost  of  36  miles  3  furlongs  2Z  yards  of  wire  at  £14  13«.  Ad,  per  mile. 

5.  Find  the  interest  on  £395  14«.  (Ul.  for  2  ye<ars  5  months  20  days  at  3f  per  cent. 

6.  Write  theimwc  factors  of  2401,  143143,  47311.  10985,  and  04871. 

7.  If  8  lbs.  1  oz.  19  dwts.  9  grains  cost  £10  Ga.  (jd.,  what  will  be  the  cost  of  13  lbs. 
^  OS.  5  dwts.  f 

8.  Find  the  square  root  of  'S^  t^  six  decimal  )>laccs. 

9.  Find  the  cube  root  of  JJ  to  six  decimal  places. 

10.  English  shillings  are  coined  from  standard  silver  which  contains  37  part4  of 
'i^lver  to  3  parts  of  alloy  ;  one  pound  of  this  metal  is  coined  into  66  shillings.  Find 
lifcie  value  of  the  English  shilling  in  United  States  sitter  money,  given  that  the  United 
^"^Jites  dollar  weighs  412.5  grains  and  consists  of  9  parts  of  silver  to  1  of  alloy. 

ENGLISH  BRANCHES. 
Skptkmbeh,  1881. — Time  allowed,  three  hours. 

DICTATION. 

^t  was  not  apparently  consistent  with  the  primary  object  of  retrieving  t^^  C\vt\%- 
^^n  affairs  in  Palestine  to  interfere  in  the  goverumeut  of  a  CYinftW^itL  «uiv\x^\  \kVA»>Xv^ 
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temptation  of  pnnishing  a  faithless  people  and  the  hope  of  assistance  in  t 
quent  operations  prevailed.  They  turned  their  prows  np  the  Arcbipela^ 
withstanding  the  vast  population  and  defensible  strength  of  Constantiii 
pelled  the  nsnrper  to  fly  and  the  citizens  to  surrender.  Bat  animosities  sprii 
religious  schism  and  national  jealousies  were  not  likely  to  be  allayed  by  such 
The  QreekS)  wounded  in  their  pride  and  bigotry,  regarded  the  legitimate  e 
a  creature  of  their  enemies. 


SPELLING. 

Isthmus. 

Obelisk. 

Technical.     • 

Linear. 

Incipient. 

Rudiment. 

Untenable. 

Sustenance. 

Prestige. 

Aeronaut. 

Conglomerate. 

Curfew. 

Fallacy. 

Trestle. 

Lucid. 

Dentifrice. 

Qazetteer. 

Statistics. 

Centennial. 

Farinaoeoiu. 

Polygamy. 

Skeleton. 

Exorbitant. 

GRAMMAR. 

FlagitiooB. 

I.  (1)  Explain  the  uses  of  the  objective  case.  What  verbs  have  distio 
voice!  (2)  Give  the  possessive  plural  of  sea,  valley,  basis,  stratum,  bandit  ( 
the  principal  parts  of  abide,  cost,  fling,  grow.  What  is  meant  by  moodf  C 
gay,  nigh,  happy. 

II.  Correct,  and  explain  corrections  fully :  It  ain't  likely  as  I  am  going  to.l 
who  I  see  yesterday  after  I  had  gone  and  done  it.  I  tell  you  it's  me,  and  I  don' 
talk  like  I  was  mad. 

III.  Parse  the  words  in  italics :  They  were  always  a  strange  familjf;  tbej 
acted  like  other  people;  their  hearts  were  in  the  right  place,  but  their  heads 
to  he  doing  anything  hut  what  they  ought. 

GEOGRAPHY. 

1.  Give  an  account  of  the  West  India  islands,  their  names,  relative  poriti 
size,  important  towns,  and  the  names  of  the  states  to  which  they  belong. 

2.  From  what  water  and  into  wbat  land  do  the  following  extend:  1.  ' 
Georgia.    2.  Delagoa  Bay.      3.   Chesterfield  Inlet.     4.   Gulf  of  Cutch.    5. 
Nauplia. 

3.  Where  and  on  what  water  is  Bolgiadef  Terre  Haute?  Ottawa f  MadrasT 

4.  Fix  the  positiou  of  the  following  capes,  telling  from  what  land,  and  inl 
water,  they  project :  1.  Matapan.    2.  Comorin.    3.  Agulhas.    4.  San  Lncas.  i 

5.  Name  and  fix  position  of  the  following:  1.  Three  seaports  of  Italy,  i 
mountain -ranges  of  Spain.     3.  Three  8eai)orts  of  California. 


/ 


REOULATIONS 

FUR  TRB 

POINTMRNT  OF  CADET-ENGINEERS  IN  THE  UNITED  STATES 

NAVY. 


,  In  pursuance  of  law,  applications  will  be  received  by  the  Navy  Department  for 
appointniont  of  Ca^et-Engineers. 

[.  The  application  is  to  be  addressed  to  the  Secretary  of  the  Navy,  and  can  be  made 
the  candidate  or  by  any  i>er8on  for  him,  and  his  name  will  be  placed  on  the  regis- 
The  registry  of  a  name,  however,  gives  no  assurance  of  an  appointment,  and  no 
ference  will  be  given  in  the  selection  to  priority  of  application. 
II.  The  numl>er  of  appointments  which  can  be  made  is  limited  by  law  to  twenty- 
each  year.  The  candidate  must  not  be  less  than  sixteen  or  more  than  twenty 
n  of  age;  he  will  l»e  required  to  certify  on  h4)nor  to  his  pnicise  age,  to  the  Academic 
knl,  previously  t4>  his  examination,  and  no  one  will  be  examined  who  is  over  or  un- 
the  prescribed  age.  His  application  must  be  accompanied  by  satisfactory  evidence 
^od  moral  character  and  health,  with  infonnation  regarding  date  of  birth  and 
cational  advantages  hitherto  enjoyed.  Candidates  who  receive  permission  will 
lent  themselves  to  the  Superintendent  of  the  Naval  Academy  on  the  15th  of  Sep- 
"ber  for  examination  as  to  their  qnalilications  for  admission. 

V,  The  course  of  study  will  comprise  four  years  at  the  Naval  Academy,  and  two 
Itional  years  at  sea.  All  Cadets  who  finally  graduate  will  be  commissioned  Assist- 
Engineers  in  the  Navy  as  vacancies  occur.  The  pay  of  a  Cadet-Engineer  while  at 
Naval  Academy  is  $500  per  annum. 

•  The  academic  examination  previous  to  appointment  will  be  competitive,  and  will 
>ii  the  following  subjects,  namely:  Arithmetic;  algebra,  through  equations  of  the 
i  degree;  plane  geometry;  rudimentary  natural  philosophy;  reading;  writing; 
!ling;  English  grammar;  English  composition;  geography;  free-hand  drawing; 
an  eleuumtary  knowledge  of  the  principles  governing  the  action  of  the  steam- 
ine.  Candidates  who  possess  the  greatest  skill  and  experience  in  the  practical 
wledge  of  machinery,  other  qualificat\on$  being  equal,  will  have  precedence  for 
lission. 

I.  The  examination  before  the  Medical  Board  is  the  same  as  that  of  candidates  for 
•ointment  as  Cadet-Midshipmen.    See  page  56. 

he  following  deposits  must  be  made  before  a  candidate  can  be  received  into  the 
^emy : 

clothing  (see  p.  58) $165  00 

'  books  and  drawing  instruments 50  00 

Total 215  00 

II.  Persons  who  contemplate  presenting  tlemselves  as  candidates  for  admission 
-adet-Engineers  are  cautioned  that  the  numl>er  of  applicants  is  large,  and  the  com- 
mon exceedingly  close.  It  is,  therefore,  useless  for  candidates  to  present  themselves 
'^  well  prepared  on  the  subjects  of  the  examination,  and  unless  their  phyalcoA 
'ideations  are  within  the  prescribed  standard. 


COMPETITIVE  EXAMINATION  OF  CANDIDATES  FOR  API 
MENT  AS  CADET-ENGINEERS,  SEPTEMBER,  1881. 

Number  of  competitors^  155. 


ARITHMETIC. 
Time  aUowed,  three  kour$, 

1.  Reduce  3  miles  3  furlongs  30  yanUi  2  feet  1^  inches  to  metres;  given  thit 
=39.37079  inches.  (Result  to  be  accurate  to  three  decimal  places.)  .Mnltii»Iy3.14] 
by  !^.7l82H182^y  the  result  to  be  accurate  to  seven  decimal  places. 

2.  A  tank  is  4  feet  4  inches  wide,  5  feet  long,  and  2  feet  6  inches  deep :  bo 
gallons  (231  cubic  inches)  of  water  will  it  contain  T  Suppose  that  in  meiaoi 
quantity  of  water  in  this  tank  we  allow  that  every  3  inches  in  depth  gives  40 
by  what  x>er  cent .  should  the  measurement  be  increased  or  diminished  to  i 
accurate  f    ( Result  to  five  places. ) 

3.  Find  the  square  root  of  26.02  and  the  cube  root  of  4844,  each  to  seTeD 
places. 

4.  Find  the  value,  correct  to  seven  decimal  places,  of  y'^QvTJ'^sv'^"^* 

5.  Find  the  interest  on  £896  7».  6d.  for  1  year  9  months  at  4^  per  cent.  Tb 
ence  betwe<>u  the  simple  interest  and  the  discount  on  a  certain  snm  of  moiK, 
4  months  at  8  per  cent,  is  $1.75;  what  is  the  sum  T    (Result  to  be  exaet.) 

6.  A  can  run  a  mile  in  7  minutes  45  seconds;  B  can  run  7|  miles  |>er  boar;  ' 
the  faster  runner,  and  in  a  race  which  the  faster  wins  in  15  minaten,  how  m 
the  loser  be  behind  7  If  J  runs  a  mile  in  x  minutes  and  B  runs  x  miles  fier  hot 
must  be  the  value  of  x  so  that  the  rates  may  be  the  samef    (Five  decimal  pL 

ALGEBRA. 
Time  allowed,  three  hours. 

1.  Multiply  a*--2a«6*  +  4flW  — 8a6-|-16aW  — 326*  by  tf*  +  2**. 
Simplify  the  fractions 

4a*-2a^o^-'4a^b-i-2ali^  ^^^  2Lr+2x«-hax»4.:irr 

2.  Find  the  greatest  common  divisor  of  (ab  —  oc-f-^*  —  frc)  x-4-a=€-f  «^  — « 
and  (h  —  €)x^-{-{*2ab  —  2flc)x-|-«*6  — «*c.  Separate  each  of  the  alxive  qaantit 
itH  factors.  Find  the  value  of  y  wliirh  will  make  2(y--f  ^)x*-f-^l|jf  —  i.rf- 
^^dr*  +  .V*)^''  -f  ( 1  ly  —  2//)x^ -f  ( »/•  -f- i>y  )x  -f  5//  —  1  have  a  common  di  visor. 

3.  Simplify       „,(fc__^)^ft.(^_«)_^,.;^^__j,)    • 
What  is  tlu?  value  of  the  expression  when  a=b  =  c1 

4.  Simplify  ijx/ o  —  'A\/ -i'     ^*"*^  *^^**  square  root  of  13-f  2i/Sr. 

o        1  r  24-\/3  ,  2~i/3 

Simplify  ,         \^  -L        .       /  ** 

64 
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.  Solve  the  equations 

&x^ ax  I  x^y  x^ jf         > 

4r— J7      10j^--1^_^— JW     5X--4 
X— 4  "^  2x— 3  "205— 7  "^  dP— 1' 
.  Reduce  j«—5jc*+4x* —ar* -I- 2jc*—« -1-1  to  the  form  Ax  +  B,  by  means  of  the  eqna- 

I  ar^=2z — 3.  Find  the  value  of  the  above  expression  when  x=5,  and  show  gen- 
tly that  its  value  when  x=a  is  the  same  as  the  remainder  when  it  is  divided  by 
-a. 

GEOMETRY. 

Time  all&wedj  two  hours  and  a  half, 

.  Prove  that  the  three  bisectors  of  the  angles  of  a  triangle  meet  in  a  point.    Prove 

it  a  bisector  divides  the  opposite  side  into  segments  proportional  to  the  adjacent 

M.     In  an  isosceles  right  triangle  draw  the  bisectors,  and  find  the  distance  from 

tir  common  point  to  the  hypothennse,  denoting  the  side  by  a. 

!.  Prove  that  if  from  a  point  without  a  circle  two  secants  be  drawn,  the  whole 

ante  and  the  parts  without  the  circle  will  be  reciprocally  proportional.    State  the 

•position  in  another  form  in  which  the  term  redprocally  proportional  is  not  used. 

>w  how  the  proposition  is  modified  wlien  one  of  the  secants  becomes  a  tangent. 

.  Prove  that  the  area  of  a  regular  dodecagon  inscribed  in  a  circle  is  three  times  the 

are  of  the  radius.     Denoting  the  radius  by  b,  find  the  length  of  a  side  of  the  dodec- 

•n,  and  the  area  of  the  regular  polygon  of  twenty-fonr  sides  inscribed  in  the  same 

:le. 

.  An  octagon,  side  c.  is  to  be  formed  from  a  square  by  cutting  off"  the  corners ;  what 

St  be  the  side  of  the  square?    Show  how  the  problem  may  be  solved  by  a  con- 

iction. 

.  Chords  are  drawn  from  a  fixed  point  in  the  circumference  of  a  circle:  find  the 

18  of  the  middle  points  of  the  chords.     Given  a  fixed  chord  in  a  circle,  show  how 

Iraw,  from  a  given  point  in  the  circumference,  a  second  chord  which  shall  be  bi- 

:«d  by  the  first.    From  the  obtuse  angle  of  a  triangle  draw  a  line  to  the  base  which 

II  be  a  mean  proportional  between  the  segments  of  the  base. 

NATURAL  PHILOSOPHY. 
Time  allowedj  three  hours, 

.  How  is  the  mass  of  a  body  measured  f    Define  momentum  and  energy. 

I  weight  of  24  pounds  is  suspended  by  two  strings,  one  of  which  is  horizontal  and 

other  is  inclined  at  an  angle  of  45^  to  the  vertical :  find  the  tension  of  each  string. 
.  Six  vertical  smooth  posts  are  fixed  in  the  ground  at  equal  intervals  round  the 
mmference  of  a  circle,  and  a  cord  without  weight  is  passed  twice  round  them  all  in 
orizontal  plane,  and  pulled  together  with  a  force  of  100  pounds;  find  the  magiii- 
le  and  direction  of  the  resultant  pressure  on  each  post. 

L  cylindrical  vessel  weighing  4  pounds  and  having  an  internal  depth  of  6  inches 
1  just  hold  2  p<mnds  of  water;  the  centre  of  gravity  of  the  vessel  when  empty  is 
^  inches  from  the  top :  find  the  centre  of  gravity  of  the  vessel  and  contento  when 

of  wafer. 
.  Determine  the  position  of  the  centre  of  gravity  of  a  triangle. 

man  when  weighed  iu  u  balauceof  the  ordinary  kind  pushes  with  a  walking-stack 
l>eani  of  the  balance  at  a  point  between  the  point  of  suspension  of  the  scale-pan 
^hich  he  stands  and  the  fulcrum:  determine  what  effect  will  be  produced  on  his 
^rent  weight. 

How  many  pounds  of  water  can  an  engine  of  34  horse-power  raise  to  Wift  Xsav^^dX 
»376  feet  in  5  minutes? 
5  N  A  B 
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j;  A  weight  of  8  cwt.  is  raised  from  a  depth  of  100  fathoms  by  means  of  a 

>;  iug  1  poaud  per  foot :  find  the  number  of  units  of  work  expeuded. 

];  5.  A  mass  of  5  tons  moves  at  the  rate  of  10  feet  per  second :  find  the 

^  units  of  work  accumulated  in  it.    If  the  mass  is  acted  on  by  a  force  of  2 

ll  the  direction  opposite  to  that  of  the  motion,  find  how  far  it  inrjll  more  b 

i  brought  to  rest. 

^  6.  Find  the  space  described  by  a  falling  body  in  one-twentieth  of  a  sec 

^.  ning  at  the  end  of  two  seconds. 

^  Two  balls  are  dropped  from  the  same  point  at  different  instants:  show  tl 

';  fall,  the  distance  between  them  increases  directly  with  the  time. 

,^  7.  A  body  whose  specific  gravity  is  3.5  weighs  4  pounds  in  water:  find 

;'  of  the  body. 

A  vessel  contains  mercury  of  specific  gravity  13.6,  on  which  floats  a  cnhc 

specific  gravity  7.2;  water  is  poured  into  the  vessel  until  the  cube  is  com] 

ij  mersed:  find  what  portion  of  the  cube  is  below  the  surface  of  the  mercury. 

8.  Determine  the  velocity  of  a  body  weighing  25  pounds  when  its  enei 

.4  same  as  that  of  a  body  weighing  64  i>ounds,  which  is  moving  at  the  rat« 

'*  per  second. 

Find  the  number  of  units  of  work  expended  in  raising  from  the  ground  the  i 

for  building  a  uniform  column  50  feet  in  height  and  10  feet  square,  a  cubic  fo 
'  materials  weighing  112  lb.    How  high  is  the  column  when  the  work  is  half  coi 

ENGLISH  BRANCHES. 
Time  alloioed,  three  hours. 

DICTATION. 

•  But  this  attendance  in  Parliament  of  inferior  tenants-in-chief,  some  of  X 

poor  to  have  received  knighthood,  grew  insupportably  vexatious  to  themvl 
was  not  well  liked  by  the  kinj^.  He  knew  them  to  be  dejM»ndent  upon  tbr 
and  dreaded  the  continence  of  a  multitude  who  ])88umed  the  privilejje  of  c 
arms  to  the  appointed  place.  So  inconvenient  and  mischievous  a  scheme  n 
long  sulmist  among  an  advancing  people;  and,  fortunately,  the  true  remedy 
covered  with  little  difficulty. 

The  principle  of  representation,  in  its  widest  sense  can  hardly  be  unknot 
government  not  purely  democratical.  The  system  of  ecclesiastical  coiiiiril-* 
ered  as  organs  of  the  church,  rested  upon  the  principle  of  a  virtual  or  ai 
representation,  and  had  a  tendency  to  render  its  application  to  nationul  as 
more  familiar. 

SPELLING. 

Coalition.  Parasite.  Aggregate.  Epidemic. 

Adjiistnient.  Recreant.  Automatic.  Loathe. 

Supplementary.  Heir-apparent.  Chronology.  Devastate*. 

Derision.  Monetary.  Readable.  Bi-metallic. 

Consecutive.  Chancellor.  Reminiscence.  Cabal. 

Cynicism.  Tenet.  Exchequer.  Instigate. 

GRAMMAR. 

I.  (1)  Give  the  principal  parts  of  hit,  abide,  lie,  spread,  lay,  burst,  «!r« 
State  the  nuniher  (singular  or  plural)  of  strata,  etliuvia,  vertebra,  errata,  nfl 
Give  the  plural  of  conimander-in-chief,  talisman,  ephemeris,  focus,  genus,  «] 

II.  Correct  the  faults  in  the  following,  and  explain  the  corrections:  **  B«*t 
and  I,  I  expect  I  hadn^t  ought  to  have  done  it.  I  ain't  ashamed  of  it,  th< 
cause  most  everybody  is  afraid  of  those  kind  of  things." 
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III.  Parse  the  words  in  italics :  What  had  become  of  that  other  ship  was  never  known; 
Imt  it  was  supposed  that  she  had  gone  down  with  all  on  board.  The  ship  that  was 
« lATed  was  the  Seaharae. 

GKOGRAPHY. 

L  In  what  part  of  what  country,  and  on  what  water,  are  the  following:  1.  Tucson. 
,  %  Hetz.    3.  Kiev.    4.  Callao.    5.  Monaco.    Tell  which,  if  any,  are  capitals. 

n.  Name  the  four  provinces  of  Ireland,  show  their  relative  position,  and  name  the 
.fvinoipal  seaport  in  each. 

m.  Bound  Servia;  bonnd  Roumania.    Where  and  what  is  Bulgaria? 
,  J   TV,  Name  the  three  principal  isthmuses  upon  which  it  is  proposed  to  provide  a 
I  of  communication  between  the  Atlantic  and  Paciiic  Oceans,  and  name  in  each 
\  the  state  to  which  the  territory  belongs.    Name  in  order  the  states  of  Central 
Junsrica,  stating  on  what  water  each  has  a  coast  line. 

Y.  Describe  the  following  rivers,  telling  where  they  rise,  in  what  direction  they 
Wf  and  into  what  water  they  empty :   1.  Madeira.     2.  Main.     3.  Syr-Daria.     4. 


il  |mrpn9<*«cm  »bipboar«l;  cneasuriiii^  for  »ri«1  titling  ^Urndim 

miMtitnf,  Hparring,  and  ligjE-ing  ship;  psttriig  cm  b«ianl  And 
orcnni^tng  a  sUip^s  company;  the  fitting  of  iKiat^t;  tb** 
lill  ctrtjiittiBtmiiceA;  pvoItiitotH  of  vt^^uls  i%i  w^a  A»d  in  harli 
ffin*^  ia  caaoRdf  accident;  dutiei4of  ofttctTAat  »cii  iitid  in  j 
jiijil  woather. 

Tr e^^oail^—L II ce*a  Seamanshipi  with  lecturefl  and  illuflifi 

8lllf  Rt'fLDI?tf«. 

Trrt-hiMkH. — ^ThftAfle*©  Naval  Arctiiteotiire  and  \?lliofi'«  t 

innHrrat4Ml  Uy  riKMlc]^  and  drawings. 
Naval  tactics.' — Orjifaaiztttioii^  fonrnationa,  and  maw 

»ti*urii  or  »aiK 

Tf  r^frtfoik*.— Maumal  of  Xaval  Tactic*  (Ward);  8tcam  Ft« 

StatciA  Naval  Sl^tiut-Itook;  Matitial  of  Sig^nals  (M^^t^r). 
PBArxiCAt*  KXKRcisKs,  coiisbting  of— 
8tCA3«A?ffsniP-DRiu*s.*— Kxcr<^ifM?«  on  shipiioard  with  Batla  m 
"Naval  tactics** — Exercjiac?^  in  htmta  nndor  oara  and  u« 
SiGN*Al-*4, — Kxercift«e  in  thti  nae  of  stguali^  aivonliiin;  to  M| 
PuACTic^L  r^KAMANsnip.* — £xproi«e«  on  Ward  tht»  Uoil 

on  SntiiTtlay  inctruiuic^^ 
Th(5  iiiHLrut;tiou  lu  hoxitigf  gymnaetios,  swimtntngp  juid  < 

department, 

DEPAirrMENT  OF  ORDNANCE  AND 

FfiACTiCE  AN"P  TOKORY  OF  GUXNERY.* — l^octical  antral  j 
the  OnliiantM?  uud  Gunnery  InHtmoliona  for  the  Utiitod  Sti 

Pri'pjinition  of  jfun-irou  fnmi  crnde  ore,  including  the 
nacem;   nianiifartiire  of  wroiight-iron,  steel,  and  bronze; 
di^ftcriptions;  manufactnre  of  gunpowder  and  foaea,  iMid  <»f  i 
lire- works. 
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Practical  exercises,  consisting  of — 
ixfantry-drill, 

Field-artillery  axd  boat-howitzer  exercise. 

Great  ouxs. — Exercises  and  target  practice  on  board  the  United  States  ship  Santee. 
Mortar-practice. 
FsNCiNG. — Exercises  with  small-swords  and  broadswords. 

DEPARTMENT  OF  MATHEMATICS. 

Algebra. — Fandamental  operations;  reduction  and  conversion  of  fractional  and 
ard  quantities;  involution  and  evolution;  reduction  and  solution  of  equations  of  the 
ist  and  second  degrees;  the  summation  of  series;  the  nature,  construction,  and  use 
#  logarithms;  the  theory  of  equations. 

GXOMRTRY. — Plane  and  solid  geometry ;  the  mensuration  of  surfaces  and  volumes ; 
tie  application  of  algebra  to  geometry. 

T&IOONOMKTRY.— Analytical  investigation  of  trigonometric  formulas,  and  their  ap- 
RcattoD  tu  all  the  cases  of  plane  and  spherical  trigonometry;  the  •onstruotion  and  use 
r  trig^onometric  tables;  the  solution  of  trigonometric  equations;  trigonoiiietrio  series. 
Analytical  geometry. — Equations  of  the  right  line,  plane,  and  conic  sections; 
Ksassion  of  the  geueral  equation  of  the  second  degree,  involving  two  or  three  varia- 
as ;  determination  of  loci ;  principal  problems  relating  to  the  cylinder,  cone,  sphere, 
d  spheroids. 

Descriptive  geometry. — The  graphic  illustration  and  solution  of  problems  in  solid 
ometry,  and  the  application  of  the  method,  particularly  to  the  projections  of  the 
a.«re  and  to  the  construction  of  maps. 

P^Bsct-dooAM.— Ray's  Higher  Algebra;*  Todhunter's  Algebra  for  beginners;!  Chauve- 
i^«  Geometry;*  Wentworth's  Geometry;!  Chanveuot's  Trigonometry;  Church's  De- 
i  x>tive  Geometry ;  Angell's  Practical  Geometry  and  Projections ;  *  Todhunter's  Conic 
s'tdons;  Aldis' Solid  Geometry ;  *  Bowditch's  Useful  Tables. 

ELECTIVE  COURSES. 

E^  addition  to  the  above,  Cadets  of  the  third  and  fourth  classes  who  display  marked 
l^i  ty  in  mathematics  are  permitted  to  take  au  advanced  course.  The  following  are 
'    Cilective  courses  for  1880-'81 : 

\>9trth  class, — Algebra,  the  theory  of  equations,  and  curve-tracing. 
^mrd  class. — The  elements  of  the  differential  and  integral  calculus,  with  applications 
'^^igonometry  and  to  geometry  of  two  dimensions. 

^B-»5*-6oofc*. — Todhunter's  Algebra  for  Colleges  and  Schools;  Todhunter's  Theory  of 
"^ cations;  Rice  and  Johnson's  Elements  of  the  Differential  Calculus;  Johnson's 
^^ral  Calculus. 

DEPARTMENT  OF  STEAM-ENGINEERING. 

^'A.iuKE  ENGINES. — General  theory  of  the  steam-engine;  classification  and  details 

^^^^urine  steam-engines,  and  of  instruments  and  apparatus  used  in  connection  with 

"^  9  the  computation  of  the  power  and  its  cost;  instruction  in  the  duties  of  the  en- 

^^x^oom  watch  and  of  the  engineer  division,  by  means  of  practical  exercises  on  board 

^  United  States  steame^  Nantucket. 

-^-^RiCATiON  OF  machinery.*— The  qualities  and  strength  of  materials,  and  the 

^^^^666  of  manufacture,  accompauied  by  practical  exorcises  with  the  workshi»p 

*-^OcU  and  appHances  for  the  conversion  of  the  various  materials  into  finished 

■^^inery.  • 

^^IGNING  OF  machinery.*— Pure  mechauism,  and  ^he  designing  of  boilers  and 

^*^e«,  including  valve-gears. 


*  Cadet-Engineen  only.  t  C  adet-Midahipnivii  oniXy . 


^^ 


MkM 


iONO>rr.— Descriptive  and  practical  asi 
meiits,  etipeeiftlly  those  nscd  fur  deterniining  terresl^ritil  latltn 
BoiutiaD  of  the  astrpDnniical  triangle;  the  use  uf  the  Nautical 

TeJ!t-hi>okH, — ^C.  J,  WhitoV  Astronmuy;  NL+wconih  ami  Holde 
of  tli«  portablo  Traosit  and  tli«  Zenith  Telescope ;  Cofliu'i 
Navijjatfjr.* 

Navigation,* — ^Theory  and  practice  of  navigation,  the 
in  the  datit?H  of  the  navigator,  the  use  of  navigating  instniiDa 
tion^  with  the  i^ohitiuii  uf  )»r4>hleiiiH  and  tlm  uae  of  tables. 

Text  books. — Coftiu's  Navij^raiiau; "  How«iU'»  Matlic.matical  Tl 
of  the  CompasM ; '   BowditLlrt*  Navigator;  •  Howeirft  Marine  8 

St^RVEYiK^.'-^Tbe  form  of  rhe  emth^  with  special  referenci 
cliiirts;  explaiiatiou  nf  geodelital  Hurveys;  the  {solution  of  pit 
vyyiug,  and  practicBl  work  lu  Murveyiug  nnd  con^l  rue  ling  cbi 

Tvjct-book. — H>we]l'B  Marino  Surveying.* 

DEPARTMENT  OF  PHYSICS  AND  CHEX 

Acoustics. — Theory  of  wavenj  thw  priidiiction  and  propay^a 
inerieal  evaluation  of  «ouud;  modesof  vihratioii;  commatiioii 
ysiH  of  viljratiouH. 

Oi'Ttcs. — The  propjgation,  reilection^  and  refraction 
o]jticaI  iustniimHits:  speeiinin  aualyiis;  color;  tht^  nndal 
izatiou  and  double  refraction. 

Elkctukity  and  MAONKTI8M*— Statical  electricity;  dytia^ 
netiijin;  clectru' magnet  inin;  eteetrieal  mea8iireiueut«i;  tberi] 
of  elai^tricity. 

CfiKMJSTRY.— General  Chemistry* 

KXTKIIIMKNTAL   LFA'TllRKS  ON    PHY6IC8  AND   CHEWSTllI 

Heat, —Theories  of  heat;  sonrcea  id'  heat;  coiulnettou, 
spet'iJlc  heat;  etfects  of  heat  j  inalrumeuts  used  for  the  inc 
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iiAiitities of  Na  CI  in  solution ;  photometric  observations;  experiments  with  the  spec- 
XMCope,  saccharimeter,  and  diffraction  bank;  measurements  of  the  resistance  of  bat* 
iiies  of  various  forms  and  working  under  different  conditions ;  comparison  of  the 
Hiatances  of  the  various  sets  of  resistance  coils  in  the  laboratory;  determination  and 
ftinparison  of  the  constants  of  three  tangent  galvanometers;  an  investigation  of  the 
lAtiges  in  electrical  resistance  of  carbon  due  to  changes  in  pressure. 
The  work  in  the  chemical  laboratory  during  the  year  1879-'80  embraced  blowpipe 
taljBis;  crystallography;  mineralogy;  quantitative  analysis. 

Xlie  course  in  mineralogy  comprised  the  study  in  the  mineral  cabinet  of  the  most 
»ininonly-recurring  minerals,  the  useful  ores,  and  the  objectionable  minerals  which 
■e  fireqnently  associated  with  them. 

The  course  in  quantitative  analysis  consisted  of  the  gravimetric  determination  of— 
Iron  in  ammonio-ferrous  sulphate. 

r^ead,  carbon  dioxide,  and  insoluble  residue  in  a  white  lead  ground  in  oil. 
Valaation  of  a  coal. 

The  preparation  and  standardizing  of  a  solution  of  potassic  permanganate  by  means 
r  iron  wire,  ammonio-ferrous  sulphate,  oxalic  acid,  and  ammonic  oxalate. 
The  estimation  of  iron  in  an  iron  salt  and  in  hematite  and  magnetite  ores  by  means 
f  the  permanganate  solution. 

Preparation  and  standardizing  of  a  solution  of  potassic  dichromate. 
Estimation  of  iron  in  an  iron  salt  by  Penny's  method. 

ir€art-6ooik».— Stewart's  Elementary  Physics;  Eliot  and  Storer's  Chemical  Analysis ; 
»iikiD8'8  Magnetism  and  Electricity;  Stewart's  Elementary  Treatise  on  Heat ;  Miller's 
i4t>rganic  Chemistry;  Kohlransch's  Physical  Measurements;  Nason  and  Chandler's 
Lowpipe  Analysis;  Dana's  Manual  of  Mineralogy;  Thorpe's  Quantitative  Chemical 
nalysis. 

Cadet-Engineers  of  the  first  class  have  additional  practical  exercises  in  chemical 
Ljalysis  every  Saturday  morning,  while  the  Cadet-Midshipmen  exercise  in  seaman- 
ip. 

DEPARTMENT  OF  MECHANICS  AND  APPLIED  MATHEMATICS. 

The  differential  and  integral  calculus.— The  principles  of  the  differential  cal- 
liiSy  including  Taylor's  theorem,  applications  to  problems  of  maxima  and  minima, 
t€i  the  tracing  of  curves;  the  methods  of  integration,  and  the  application  of  the 
^«gral  calculus  to  areas,  surfaces,  and  volumes,  and  to  finding  centres  of  gravity  and 
ovnents  of  iuertia,  and  to  simple  cases  of  difterential  equations. 
^^ECHANics. — SinticSf  including  the  theory  of  friction,  adhesion,  and  stiffness  of 
^i^dage.  Dynamics^  including  the  motion  of  projectiles  in  a  non-resisting  medium  and 
^  «ir;  motions  of  translation  and  of  rotation  of  bodies  about  an  axis;  falling  bodies; 
^^tral  forces;  the  simple  and  the  compound  pendulum;  the  laws  of  planetary  mo- 
on; work  and  the  conservation  of  energy. 

Hydrostatics. — Mechanical  properties  of  fluids;  the  laws  of  equilibrium  and  presa- 
ge; the  flotation  of  bodies;  the  stability  and  oscillations  of  floating  bodies;  specific 
lavity ;  the  motion  of  liquids.  Aeriform  fluids. — Laws  of  pressure ;  weight  and  press- 
^^  of  the  atmosphere ;  the  barometer,  the  siphon,  and  the  pump. 

The  strength  and  resistance  of  materials.*— Simple  and  compound  stresses; 
^  relations  between  strain,  stress,  and  resilience;  the  strength  and  stifiness  of 
^•^ams;  beams  of  uniform  resistance. 

The  method  of  least  squares.* — The  theory  of  the  method  of  least  squares  and 
<feie  application  of  the  method  to  results  derived  from  experiments. 

Theoretical  naval  architecture.* 

Text-books. — Rice  and  Johnson's  Differential  Calculus;  Johnson's  Integral  Calculus ; 
^odhant«r's  Mechanics  for  Beginners;  Smith's  Hydrostatics;  Alexander's  Applied 
Mechanics;*  Rankiue's  Applied  Mechanics;*  Merriman's  Method  of  Least  Squares;* 
Stearic's  Theoretical  Naval  Architecture.* 


*C8det>Siigineer8  only. 


72  COURSE   OF   INSTRUCTION. 

KLECnVB  COURSES. 

Cadets  who  liave  completed  the  elective  course  in  mathematica  ar«  permit  I 
an  advanced  course  in  the  integral  calculus  and  in  analytical  meclianica. 

The  course  iu  theoretical  naval  architecture  is  elective  for  CAdei-Mi( 
There  is  also  an  elective  course  in  tlieoretioal  naval  architecture  for  Cadet-] 

Text'hookt, — Williamson's  Integral  Calculus ;  Tait  and  Steele's  Dynamies  < 
cle;  Thearle's  Theoretical  Naval  Architecture;  Lectures  on  the  m»t]ieiiiati< 
of  naval  architecture. 

DEPARTMENT  OF  ENGLISH  STUDIES,  HISTORY,  AXD  LA\V 

Law. — Constitution  of  the  United  States. — International  law ;  righia  aini 
nations  iu  peace  and  war;  rights  of  interference,  of  Jurisdiction  over  the  se 
merce,  of  passage  over  land  and  navigable  rivers ;  duties  of  minuitera,  («i 
naval  commanders;  kinds  of  property  liable  to  capture ;  domicil ;  privafeerin 
jus  poMtUminii ;  rights  and  duties  of  neutrals ;  contraband;  blockade;  rights 
ship's  papers ;  offenses  against  the  law  of  nations. — Outlines  of  maritime  la 

Text-hooka. — Woolsey's  International  Law ;  Andrew's  Manual  of  the  Coimt 

History. — Outlines  of  history,  especially  the  history  of  Greece  and  Ron 
the  states  of  Western  Europe  down  to  1880;  historical  geography  ;  progrtmo 
development  in  America;  history  of  the  United  States;  naval  htstorj  ;  c«iot4 
European  and  American  history ;  lectures. 

Text-hooks. — Freeman's  General  Sketch  of  History,  with  LabbertooV  I: 
Atlas;  Eliot's  History  of  the  United  States,  with  modem  atlases;  the  Srhfttii 

English. — Historical  development  of  the  English  language ;  changes  wn 
foreign  influence  on  the  grammar,  vocabulary,  and  pronunciation.  Et^'moloi; 
tax;  analysis  of  sentences. — Readings  from  standard  authors. —  Rhetoric.— T1 
Official  dispatches. 

Text-hooks— KiWs  Rhetoric;  Tancock's  English  Grammar  and  Reading  Book 
Manual  of  Punctuation. 

DEPARTMENT  OF  MODERN  LANGUAGES. 

French. — Grammar ;  exercises  in  reading,  writing,  and  conversation. 

Spanish. — The  course  in  Spanish  is  elective. 

Text-hooks, — Keetel's  French  Grammar ;  La  Fontaine's  Fables ;  Pnid'homia^'t 
Nautical  Phrases;  Erckmann-Chatrian's  Le  Conscrit  &nd  Waterloo;  Gasc*t  I>i<* 
Roget's  Spanish  Manual ;  Tolon's  Reader ;  Barretti's  Dictionary. 

DEPARTMENT  OF  DRAWING. 
Free-hand  drawing  and  practical  perspective ;  topographical  and  cbtft  Ji 


The  foregoing  studios  are  distributed  over  four  years,  and  tli**  Cad««U  »n»  ai 
in  four  classes,  each  class  pursuing  the  course  for  the  oorres(K)ndiug  yt* ar. 


PROQRAMME    OF    RECITATIONS. 

me  devoted  to  daily  reoitations  is  divided  into  three  periods,  indicated  tbu:  (1),  (2),  (3).    (1) 
first  period,  from  8.16  a.  m.  to  10.16  a.  m. ;  (2)  denotes  second  period,  from  10.81  a.  m.  to  12.85 
nd  (3)  denotes  third  period,  from  2  p.  m.  to  4  p.  m. 
cal  exercises  begin  on  Saturdays  at  10.45  a.  m.,  and  on  other  days,  except  Sundays,  at  4.05  p.  m. 

FIRST  TERM. 

From  October  1,  1881,  to  January  28,  1882. 

€  A]>B  T-HII^SHIPIIIEIir. 


Departments. 


Periods. 


latics       .... 

Studies,  History,  and  Law. 
Languaf(es 


FOURTH  CLAB6. 

M.T.W.Th-F.(2)S.(l) 
M.  T.  W.  Th.  F.  (1) 


,  i  First  division,  T.  Th.  (3) 
•      •       i  1  Second  divUion,  W.  F.  (3) 


First  division.  W.  F.  (3)      . 

e ^1  Second  division,  T.  Th.  (8) 

M.(3) 


I 
I 
(\  M.  T.  W.  Th- F.  (1) 


THIRD  CLASS. 


atios 


and  Chemistry 


i.  F.(3) 
I  W.  (8) 


Studies.  History,  and  Law.  |  M.  T.  Th.  (3) 


Languages 


M.  W.  F.  (2)        ... 

j  T.  Th.  (2)  S.  (1)     .     .     . 

BKCOND  CLAB8. 


ship 

:e  and  Gunnery 

my,  Navigation,  and  Sur- 


1  Th.  (3) 
I  F.  (8) 


ics  and    Applied  Mathe- 


M.  (2)  T.  (3)  S.  (I) 


M.W.Th.F.(l)T.(2) 


Studies,  History,  and  Law.  I  W.  (2)      .      . 
Languages      .       .       .       {  M.  (3)  Th.  (2) 


I 


and  Chemistry 


F.  (2)  W.  (3)  T.  (1) 


FIRST  CLASS. 


ihip      .       .       . 

:e  and  Gunnery 
Ingiueering 


<    1. 

(:  M. 


T.(3)F.(l)     . 

(3)  W.  (2)      . 
Th.  S.  (1)  F.  (2) 
W.  Th.  F.  (3) 


my,  Navigation,  and  Sur-  i 

:r 


M.  T.  W.  (1) 


and  Chemistry 


M.  T.  Th.  (2) 


Saljeots. 


Algebra  and  geometry.    Elec- 
tive coarse  once  a  week. 
English  and  history. 

Keetel's  French  Grammar. 


Free-hand  drawing. 


Trigonometry  and  descriptive 
geometry.  Elective  course 
once  a  week. 

Descriptive  geometry. 

Elementary  physiosand  chem- 
istry. 

English  and  history. 

French  and  elective  course  in 
Spanish. 

Topography. 

Lace's  Seamanship. 
Infantry  tactics  and  Ordnance 
Instructions. 

Astronomy. 


Calculus.      Elective     course 

twice  a  week. 
English  and  history. 
French  and  elective  coarse  in 

Spanish. 
Chemistry  and  heat. 

Ship-building. 
Luce's  Seamanship. 
Ordnance  and  armor. 
Marine  engines. 


Navigation. 
Electricity. 


1^ 


74 


FIRST   TEEM. 
€A]>ET.ENC»IirEERS. 


Departments. 

Periods. 

Snbje. 

FOURTH  CLASS. 

Hathematios 

M.T.  W.Th.F.(2)S(l)     .     .     . 

Algebra,  geomi 
Bcriptive  geoi 
tire  oonrae  on 

Steam-Engineering     .... 

MT.W.(8) 

Mechanical  dra 
rication. 

EngUsh  Stndies.  History,  and  Law. 

M.T.W.Th.F.(l)     .... 

English  and  hisi 

Modem  Langoages     .... 

Th.F.(3) 

THIKD  CLASS. 

Keetel's  Fraich 

r 

M.  T.  W.  Th.  F.  (1)     .... 

Mathematics < 

I 

geometry.  El 
once  a  week. 

W.(3) 

DeaoriptiTe  geoa 

Steam-Engineering 

T.  Th.  (2)  F.  (3)  S.  (1)      .      .      . 

rication: 

EngUsh  Studies,  History,  and  Law. 

MT.Th.(3) 

Bngliah  and  hicb 

Modem  Languages    .... 

M.W.P.(2) 

SECOND  CLASS. 

French  and  elect 
SpanUb. 

Steam-Engineering     .... 

M.  (2)  T.  Th.  F.  (3)       .       .       . 

Mechanical  drair 
rication  of  mac 
marine  enginea. 

Mechanics  and   Applied    Mathe- 

matics  

MW.Th.F.(l)T.(2)     .     .      . 

Calculoa.  Eleeli 
twice  a  week. 

English  Studies,  History,  and  Law . 

W.  (2) 

English  and  blMor 

Modem  Languages     .... 

M.(3)Th.  (2)         .... 

IVench  and  eirctir 
Spanish. 

Physics  and  Chemistrj'     .      .      . 

F.  (2)  T.  S.  (1)  W.  (3)      .      .      . 

FIRST  CLASS. 

Chemiatrj  and  hftU 

Seamanship 

T.(3)F.(1) 

Shipbuildint;. 

Steam-Engineering     .... 

M.  T.  W.  Th.  S.  (1)  W.  Th.  F.  (3)  . 

Marine  engiiw*.  f» 
designing  nuchii 
mechanical  dni»ii 

Physics  and  Chemistry     .     .      . 

M.  (3)  T.  Th.  (2)       .... 

Electricity. 

Mechanics   and    Appliid    Mathe- 

matics      

M.W.F.(2) 

Strength  of  nuiffiil 

/ 
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SECOND  TERM. 

From  January  30,  1882,  to  June  1,  1882. 

CA]>BT.n[I]>SHIPJIIEN. 


Departments. 


tics        .... 

studies,  HUtoiy,  and  Law. 
i^anguages       .      .     ,      < 


ktics 


■••{ 


ind  Chemistry 

studies,  History,  and  Law 

lAogiiages 


lip { 

and  Gtmnory 

ly,  Navigation,  and  Sor- 

»    and   Applied   Mathe- 


)tudies.  History,  and  Law. 
^jangaages     . 


•nd  Chemistry 


lip 

I  and  Gunnery 

iffineering 

ly,  Navigation,  and  Sar- 


Periods. 


FOUBTH  CLASS. 

M.  T.  W.  Th-  F.  (2)  S.  (1)     . 

M.T.TV.Th.F.(l)      .       . 
First  division,  T.Th.  (3) 
Second  division,  W.  F.  (3) 
First  division,  W.  F.  (3)     . 
Second  division,  T.  Th.  (3) 
M.(3) 

THIRD  CLASS. 

M.T.W.Th.F.(l)      .      . 


T.  (3)      .      .      . 
T.  Th.  F.  {2)  W.  (3) 
M.Th.(3)S.  (1) 
M.  W.  (2)  F.  (3) 


SECOXD  CLASS. 


.H    and  Applied    Mathe* 


>tudi«s.  History,  and  Law 
languages     . 


W.  F.  (3)      . 

Th.  (2) 

T.  Th.  (3)      . 


F.(2)S.  (1)        .  .        . 

M.  T.  W.  Th.  F.  (1)  . 

One  period  a  month 

I  M.  (3)  T.  (2)       .  .        . 

I  M.  W.  (2)      .      . 

FIBST  CLASS. 

M.  W.  (2)      .      .  . 

W.  (3)  F.  8.  (I)     .  . 
M.  Th.  (3)  T.  (2) 

'  M.T.W.Th.  (1) 

T.  (2)         .        .  .        . 

T.F.  (3)       .        .  .        . 

Th.F.  (2)    .        .  .        . 


Subjects. 


Algebra  and  geometry.    Eleo 
tive  course  once  a  week. 
English  and  history. 

French. 

Free-hand  drawing  and  to- 
pography. 


Analytical  geometry.  Elec- 
tive coarse  once  a  week. 

Descriptive  geometry. 

Elementary  physics. 

English  and  history. 

French  and  electtve  oonrte  in 
Spanish. 

Lnce's  Seamanship. 
Naval  tactics. 

Infantry  tactics  and  Ord 
nance  Instructions. 

Astronomy. 

Mechanics.    Elective  oonrse 

twice  a  week. 
English  composition. 
French  and  elective  course  in 

Spanish. 
Heat. 


Lace*s  Seamanship. 
Ordnance  and  armor 
Marine  engines. 

Navigation  and  surveying. 

Elective  coarse  in  naval  archi- 
tecture. 

PubUc  Law. 

French  and  elective  course  in 
Spanish. 


MftUicniiUoA 


Steiun^  Rti|jrlbi»eriiig 


TOUl 

M.T.W.XIi,jr.(3D| 


Kii|:lliih  HludlvN,  HUtory,  ftod  Law. 
Modern  L^ini^uiigvs 


Kiii:liwU  $^t4t«tir«,  liittory.  Mid  LavT' 


Steuii I  Kii ttinMtkai^ 


Phyfllos  and  ChemiMtry 
IfedkiioleM    aud   AppHi^d    Muttid- 
oyiUca 

En);LUli  Studlei,  Hl»tory,»iid  L»w 
Modeni  LtagaMtgtm 


NftvifBHon*  Mid  8ar^ 


rmyU^ 


R>>— I  l^igiiMwriag 


■    ■{ 


Phjsioi  And  C^MuUtrj      . 

MfH'hMitM    Mid   AppHiMJ    MaUiM' 

IDJitiOB 


£Dgll*b  SttidUM,  Hislory,  utid  L*w 
Modem 


M.T.W.Tfc.yJ 
T.Th.(») 


M.T,W.Th.r( 


M.Tk{3)S.  (ill] 
M.  W.  (2)  R  m  i 


T,W,(8)Th,F. 


I 


M.W.  (2) 
M.T*W  Tli.P.m 


Qua  period  A 
IC  (3)  T,  (2) 


I 


Til.  P.  m 

rtntfr  rt. 
M-T,W,TkF.(l) 


T.  f'iJ  Th.  (3) 
M.  W,  (8)      . 

M.W.(2)&(1J 


J 
J 


EXAMINATION  PAPERS-1880-81. 


FOURTH  CL.ASH. 

DKPARXJMKJSrX   OF    MA.XHKMATICS. 

ALGEBRA. 

monthly  examination. 

Cadet  Engineers. 

November,  1880.— Tlime  allowedf  two  hours. 

.  What  is  a  root  of  an  eqnationf  Prove  that  if/(x)  is  divisible  by  x — a,  then  a  is 
Mit  of /(jf) =0.  Show  that/(a)  is  the  remainder  obtained  by  dividing/(x)  by  « — a, 
noting  the  root-s  of  an  equation  by  a,  fr,  c,  &.O.,  find  the  coefficients  of  the  equation 
«^rni8  of  the  root«.    Prove  that  imaginary  roots  occur  in  pairs.    Find  the  value  of 

—  Tr^ — Gr* — 5x4-4,  whenx:=ll. 

—  What  is  Descartes'  rule  of  signs  f  Transform  the  equation  x* — 6x» +9x  — 10 = 0, 
:>ae  roots  are  a,  &,  and  c,  (1)  to  another  whose  roots  are  —  rt,  —6,  —  c;  (2)  to  one 

:>«e  roots  are     »   .  >      >  (3)  to  an  equation  of  the  form  x'-f-gx-f-rissO;  (A)  to  an 

cation  of  the  fonn  jr^  -f //x*  -f  r = 0  (two  resultfl).    Transform  the  equation 

x*-f2x*-|- j-|-^v=0  to  another  with  integral  coefficients. 

Explain  the  method  of  transforming  an  equation  to  another  whose  roots  are  less 
^  given  ({uautity.  Determine  the  law  of  Derived  Polynomials.  Give  a  brief  ex- 
r^  Jition  of  Horner's  Method. 

Find  a  root  of  x«--8x«-f  23>x— 30=0  to  seven  decimal  places. 

Solve  the  equation  x'+gx-f-rsO  (i.  e.,  apply  the  method  of  Cardan).  Find  the 
^itiou  that  x'-f-gx-f-r=0  may  have  equal  roots. 

^Ive  the  equation  0X^4-^^4-^=0.    What  is  the  condition  that  the  roots  may  be 
^It    Solve  the  equation  x*-f4x»—10x^ -f4x-f  1  =  0. 
'    The  roots  of  x'  +  gx-f-rsO,  being  a,  b,  o;  find  the  equation  whose  roots  are 

—  6=»),  {a—cy,  (6  — c)^,  and  from  the  results  find  the  condition  that  the  given  eqna- 
^  tuay  have  a  pair  of  equal  roots. 

•  Prove  that/'(x)=/(x)^  - — -  +  -  -u  +  z. — -+ ?  and  then  show  that  if 

#  X"^  A         X  -^  O         X  ~^  C  J 

'(*)  l)e  divided  by/(x)  the  coefficients  of  the  terms  of  the  quotient  taken  in  order 
^  be  w,  Si,  Sf,  Ssy  6lc., H^  where  Sm  means  the  sum  of  the  nth  powers  of  the 

ALGEBRA. 

cadet-midshipmen. 

January,  1881. — Time  allowedj  four  hours, 

•  Separate  into  factors  a» — r»,  a^  -|-  x^,  x«  —  (kr  -f  5,  32a<  -H  54a*»  —  816^ 
H-^rtftc-*— a'c^  — 6«c8,  ax«  — a6«-H6*x— x3»ndo»-|-&'-f  c»  — 3abc. 

•  Find  the  greatest  common  divisor  of  2x*—  12x»  +  19x'  — 6x  -V^  «i^^ 
"^iar«-f  iftr— J. 

Sepmrate  4a^^''(a^'f~d9^c^)8  into  fourfactore. 

n 
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3.  Solve  the  equations  ^^^^  -  ^^3:^  =  ^^^^^  -  ^^-^  and  -  -  ^^::^  =  ^ 

4.  Solve  the  equation  ^^^  +  ^-^^p^y,  +    iH^b)-  =  3«+  a  * 

5.  Solve  the  equations      -{-^=1,      4-=l 

•nd  ax-by  =c(a-b),  jri",  +  i-+^  =  «• 

6.  Find  the  cube  root  of  7190  to  seven  decimal  placets. 

7.  Find  the  square  root  of  4  +  2  v/ 3  and  of  16  -|-  5  v/  7 . 

Simplify \l  ^  j;^    •     Solve  the  equation  v/ ^ a  + 1/ x  +  fr  =  \^e^ 

8.  Solvetheequatiou8nOx«  — 21x4-l==0and2v/3jrf  7==9-f  v/^^i 

9.  Develop  (3a  —  26)*  and  find  five  terms  of  the  expansion  of  (o*  —  jr*)"*. 

10.  Solve  the  equations 

v/x«4-ax+6a-fv/x«4-6x  +  a«  =  a  +  6  and  ax  +  2i/ii*x+iMS*=:(3r- 

11.  Solve  («-?fy  =  I  (a  +  6)  (1  +  0 

12.  Find  limits  to  the  real  values  of  x  and  y  which  can  satisfy  tbe  eqial 

a^  +  12xy-|-4y«  +  4x  +  8y  +  20  =  0. 

ALGEBRA. 

CADET-ENOINKERS. 

June,  1881.— 21m«  allowed,  four  hown, 

1.  Deduce  formulas  by  which  we  may  find  the  nth  term  and  the  sum  of  ■  t 
the  series  a-f-&+c+(f-f ,  &c.  Apply  the  luethod  to  find  the  oamber  of  *l 
pyramidal  pile  with  triangular  base,  side  m. 

2.  Find  the  sum  of  the  series  l'-|-2'-|-lP4- ...  n'  by  means  of  indetcnatnftt 

cients.    Find  the  sum  of  the  series  -_--f- -—-f- -.. -f-  &c.,  ad  ifi/lfflliim. 

1.5    2.D    «).7 

3.  Express  3.1416  as  a  continued  fraction  and  find  four  converfcenta—fiii^  1 
much  the  last  convergent  differs  from  3.1416.    Express  2+i/ 3  as  a  penodir  ni 

fraction,  and  find  the  value  of  the  periodic  fraction  3-f  -  .   --  -  ^  .     . 

'  ^  ^^l-f.2-f  3-|-4-|-l-f  A< 

4.  Define  a  logarithm.     Prove  that  log  (  log^^azr:  1.      What   ia  tlie  modal 

system  of  logarithms  f    Find  the  modulus  of  a  system  whose  baae  is  7.   1 

value  of  the  expression,  J  «'•  ^''''.  ^1  l^;  ^iven  a,  37.715;  h,  .0066l«;  c  A 
\e.  /\g^       S      '  .000098123;  e,  24.876:  /,  157.W;  \ 

5.  Find  the  values  of  x  and  y  from  the  equations  ir*=4ix«  4-  cr  wk^f==mi'\ 

noting  these  values  by  Xi,  Xg,  y\  and  ya,  show   that  (xi-f-Xt)  =  ^!~^^  aod 

=  ''*^~  .^_        Let  h=\  (xi-fxs)  and  h=\  (yi-f^i);  then  show  (by  elimiDStin 

2aA— 2wA--fc=o. 

6.  Show  that  the  expression  (x^-fy'^-f^-f  c*~a*)*— 4c*(x«-fy«)  can  be  iepsr 

a  X 

two  qnudratic  factors  (1)  if  r=o,  (2)  if  x=ro,  (3)  if  ^=|7;v;^^»  and  find  tb*  ; 

each  case. 

7.  Find  the  vaVwc  ol  t*^  'wYiexji  x=  .QiQ(^\y^v>,  i(= .  00038132,  Find  the  \^ 
where  p  =x^,  Q  =^ x"'^,  ^=^*  tslh^  ^^  <i\\  od,  \ujvikvr\\utk,  ^>?^^w  x=i ,\. 
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GEOMETRY. 

CADBT-MIDSHIPMEN. 

June,  1881.— Time  allowedf  four  honrs, 
L.  Prove  that  in  any  polygon  the  exterior  angles  made  by  prodncing^  each  of  the 
les  in  succession  are  together  equal  to  four  right  angles.     Prove  that  the  three  per- 
Qdiculars  let  fall  from  the  vertices  of  a  triangle  upon  the  opposite  sides  meet  in  a 
int. 

I,  Show  how  to  inscribe  a  circle  in  a  given  triangle  (give  the  proof).  Upon  a  given 
might  line  describe  a  segment  which  sh;vll  contain  a  given  angle.  Construct  a  tri- 
^le,  given  two  sides  and  an  angle  opposite  one  of  them ;  discuss  the  cases  that  may 
cur. 

3.  Prove,  geometrically,  that  the  square  described  upon  the  hypothenuse  of  a  right 
■mgle  is  equivalent  t^o  the  sum  of  the  squares  described  upon  the  other  sides.    Would 

9  proposition  be  true  if  for  square  we  substituted  equilaleral  triangUf  or  cirple  de- 
-ibed  upon  the  side  as  diameter  ?    Give  reasons  for  your  answer. 

k.  Prove  that  if,  from  a  point  without  a  circle,  a  secant  and  a  tangent  be  drawn, 
» tangent  is  a  mean  proportional  between  the  whole  secant  and  the  part  wfthont 
fc  circle.  Construct  a  mean  proportional  between  two  given  lines ;  divide  a  given 
B  in  extreme  and  mean  ratio.  Give  reasons  for  the  constrnction  in  each  case. 
.  Prove  that  a  triangular  pyramid  is  one-third  of  the  prism  of  the  same  base  and 
tnde.  Deduce  the  formula  for  the  volume  of  the  frustum  of  a  triangular  pyramid. 
»  Deduce  the  formula  for  the  area  of  a  plane  triangle  in  terms  of  the  sides,  and  find 
:snilar  expression  for  the  radius  of  the  inscribed  circle. 

Find  the  length  of  a  side  and  the  area  of  each  of  the  following  regular  polygons 
bribed  in  a  circle,  radius  a }  sqnare,  equilateral  triangle,  hexagon,  octagon,  decagon, 
L  dodecagon. 

A  rectangular  parallelopiped  has  a  square  base,  side  a  ;  on  three  consecutive  edges 
^«uices  bj  c,  d,  respectively,  are  laid  off  (measuring  from  the  base),  and  a  plane  is 
9ii<d  through  the  three  points  so  determined.  Find  the  distance  from  the  base  at 
-^3h  the  plane  cuts  the  other  edge,  and  the  volume  of  the  truncated  prism. 

DESCRIPTIVE  GEOMETRY. 

CADET-ENGINEER8. 

June,  IriSl, — Time  allotcedy  four  hours, 
^vefull  explanations  of  all  constructions, 

"  Determine  the  projections  of  a  line  which  shall  contain  a  given  point,  and  make 
^n  angles  a  and  /S  with  the  planes  of  projection.  Fiud  the  traces  of  a  plane  which 
^^ins  a  given  point  and  is  inclined  at  angles  a  and  fitoH  and  V, 
^  Given  the  three  faces  of  a  trihe<lral  angle,  find  the  three  dihedral  angles.  Given 
o  faces  of  a  trihedral  angle  and  a  dihedral  angle  opposite  one  of  them,  find  the  third 
^  and  the  other  dihedral  angles. 

^  Find  the  traces  of  a  plane  which  contains  a  given  line  and  is  inclined  at  a  given 
^le  to  JJ.  Find  the  traces  of  a  plane  which  contains  a  given  line  and  makes  a  given 
^l^le  with  a  given  plane. 

*V.  Through  a  given  line  draw  a  tangent  plane  to  a  sphere.  Find  the  vertex  of  a 
%ie  which  shall  envelop  two  given  spheres. 

R  Find  the  projections  and  true  form  of  a  right  section  of  an  oblique  cylinder,  base 
^Clllar,  radius  l'\5,  elements  oblique  to  H  and  V. 

B.  A  sphere  2"  in  diameter  has  its  centre  3"  above  ff,  the  axis  of  a  cylinder  envel- 
^g  the  sphere  is  inclined  45^  to  fT.    Find  the  projections  of  tVi«  Wiv^  o^  ^oTi\«kC\>^ 
wA  the  horizontal  trace  of  the  cyJinder, 
^,  A  cylinder  Btandfi  on  If;  the  base  is  a  circle,  radius  V'.2f>,  centre  St'*  m  troxiX.  ol  V. 

10  elemente  are  parallel  to  F  and  inclined  45°  to  H^  and  the  altitude  of  t\\«>  <i>j\ViiAft^ 
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is  A",  A  sphere,  radius  2",  has  its  centre  at  the  middle  point  of  that  elenw 
cylinder  which  is  nearest  to  V,  It  is  required  to  find  the  projections  of  th< 
as  it  appears  after  the  portion  common  to  the  two  surfaces  has  been  remove 
draw  a  tangent  to  the  curve  of  intersection. 

CURVE  TRACING  (ELECTIVE). 

June,  1881.— Tiww  alloxced,  four  hours, 

Cadet-Enginkers— C.  M.  Kneppery  W.  L,  CappSy  Miltan  Dargan,  A,  L 
C.  C.  Raron,  C.  H,  HewcSj  R.  O,  CrUp,  A,  P.  BiddUy  F,  E.  HiU,  H.  E,  Farm 
W,  0.  Hulme. 

Cadkt-Midshipmen— C.  I\  Plunkett,  N,  S,  Motley y  A,  N,  Beecher,  J.  8.  Mel 
W.  K  Cook. 

1.  Trace  the  locus  of  the  equation  4y*  —  4xy  -f  2J:«  -f  4y  —  lOa?  —  12 = 0. 

2.  Trace  the  loci  of  the  equatious, 

3y«  — 4jri^-fx2— 12y-f  4a;-|-9  =  0andxy-f  3a5— 6y  =  0. 

3.  Trace  the  loci  of  the  equations  ar'  — 4.y  =  6x — y*  and  (2y — jf-f-2)'=6— x. 

4.  Sketch  the  loci  of  the  equations  y=3^,  «*= — y^  and  y>=x*,  and  trace  t 
ofx3— ys— JJ'+2y8  =  0. 

5.  Given  the  equation  {y — x)  (y-fx)  (y-|-3jc)  =  Bjcy,  find  the  asymptotes,  th 
where  the  curve  crosses  them,  and  trace  the  locus. 

6.  Prove  that  the  expression      ,  T .  ^l~  ^*  capable  of  all  values  whit«ver 

(a-|-o)*;  that  there  will  be  two  values  between  which  it  cannot  lie  if  6*<(i-f 
>4ac;  and  two  values  between  which  it  must  lie  if  5'^<4o<j. 

7.  Draw  the  locus  ofy=-^j-^,  _?.  *o  illustrate  the  three  cases  of  the  pf 
question. 

r)EPj^RTM:iCN"T   OW    EN"G-L.ISTI    STUDIK3,  HISTORY, 

LAW. 

HISTORY. 

MONTHLY  EXAMINATION. 

December,  1880.— Time  allowed^  two  hours, 

I.  Give  some  accouut  of  (I)  Simon  of  Montfort,  (2)  William  the  Silent,  (3 
of  Navarre,  (4)  Maximilian  I. 

II.  Give  an  accouut  of  the  German  Reformation,  1517-1555. 

III.  1453  and  1492.  Connect  these  two  dates,  pointing  ont  the  relation  bfti 
two  events,  and  giving,  in  your  own  words,  your  opinion  of  the  significance 
events  in  European  history. 

IV.  (1)  Peace  of  Bretigny;  (2)  Treaty  of  Troyes.  Give  the  date  of  each, 
portant  battles  (with  dates)  in  the  war  preceding  each  treaty,  and  state  and 
the  provisions  of  each. 

V.  State  briefly,  in  chronological  order,  the  leading  points  in  the  ware  of  L<^ 

VI.  (1)  Dates,  causes,  sides,  and  leaders  in  the  Thirty  Years'  War.  (*2)  Give  t 
of  the  treaty  that  closed  the  war,  and  state  the  provisions  of  this  treaty  as  to 
many,  (b)  Switzerland,  (c)  the  United  Provinces,  (rf)  France,  (e)  Sweilen. 

VII.  (1)  Show  by  a  genealogical  table  how  Charles  V  obtained  the  differenl 
his  dominions,  and  (2)  draw  a  map  of  the  same,  putting  down  the  boundarii 
principal  divisions,  and  the  position  of — 

1.  Milan.  6.  Katisbon.  11.  Strassburg,             16.  Bologna. 

2.  Augsburg.  7.  Utrecht.  12.  Po  River.                17.  Danube! 

3.  Pisa.  8.  Sempach.  13.  Marignano.            18.  Elbe  Riv 

4.  Trent.  9.  LUtzen.  14.  Rhine  River. 

5.  Ravenna.  \Q.  YaNvvj..  15.  Speyer  (Spires). 
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ENGLISH  AND  HISTORY. 
January,  1881. — Time  allowed,  four  hours, 
N.  B.— Starred  qaestions  are  alternatives. 

A.— History. 

L  Explain  the  origin  and  meaning  of  the  following  tenns :  1.  Arian.  2.  Aryan. 
Languedoc.  4.  Emperor.  5.  Feudal  tenures.  6.  Protestant.  7.  Romance  Ian- 
ages.    8.  Pragmatic  sanction. — Take  five, 

D.  1.  ''At  the  moment  that  Greece  began  to  lose  her  political  freedom  she  made  an 
kellectnal  conquest  of  a  largo^part  of  the  world. ^'  Tell  what  this  means,  and  show 
w  the  two  changes  were  brought  about.  2.  Explain  the  nature  and  foundation  of 
litical  freedom  in  Greece.  3.  Where  was  Mantineia,  and  why  is  it  celebrated  in 
eek  history  f 

[L*  1.  Show  that  the  later  Roman  republic  was  nominally  a  democracy,  but  with 
fltocratic  tendencies.  2.  What  was  the  nature  of  the  changes  made  by  Augustus  in 
»  government  of  the  Roman  state  f 

HL  What  nation  made  the  first  conquest  of  what  is  now  known  as  England?  the 
iond  7  the  third?  the  fonrt.h  and  last?  Describe  the  influence  upon  the  country  of 
eh  of  these  conquests,  giving  dates. 

"V.  1.  State  what  important  facts  in  English  history  are  indicated  by  the  follow- 
"  groups  of  dates,  and  explain  briefly  the  importance  of  the  facts :  121&,  1265 ;  1603, 
"7, 1782,  1801;  1649,1660.  2.  ''The  Scots  gained  their  liberty,  and  the  establish- 
■it  of  their  religion,  by  the  same  revolution  that  enslaved  Ireland."  Explain  fully. 
T.*  During  the  XVI.  century  there  was  a  long  rivalry  between  France  and 
bin,  which  was  in  some  sort  a  continuation  of  the  dispute  between  the  honses  of 
f  on  and  Aragon  for  the  kingdom  of  Sicily,  as  that  had  been  a  continuation  of  the 
er  dispute  between  the  Guelfs  and  Ghibelins. "  Explain  fully  all  the  allusions, 
adng  the  connection  between  the  parties  to  the  different  controversies. 
'•  "A  new  German  power  came  to  the  front  in  Germany  and  it  has  gradually 
^vn  to  be  the  head  of  Germany,  much  in  the  same  way  as  Wessex  g^w  in  England, 
"^le  in  Spain,  and  France  in  Gaul.  But  its  rise  did  not,  like  the  rise  of  Russia, 
^g  a  race  and  religion  from  the  background  to  the  front."  Describe  briefly  the 
^  referred  to  in  the  various  allusions  in  the  above  passage,  with  a  fuller  statement 
iie  peculiar  features  of  the  rise  of  Russia.  Give  dat-es  in  explaining  the  allusions. 
«*  *'For  the  very  reason  that  the  French  kings  had  once  had  much  less  power 
Ct  either  the  emperors  or  the  English  kings,  they  came  in  the  end  to  have  more 
"«r  than  either  of  them."    Explain  fully,  showing  what  effect  the  feudal  system 

upon  popular  assemblies  in  the  different  states  of  Europe. 
X.  Draw  a  map  of  Europe  west  of  the  meridian  of  Vienna,  after  the  peace  of 
^cht,  marking  the  boundaries  of  France,  Spain,  Portugal,  Savoy,  Naples,  Switzer- 
1 9  United  Provinces,  Palatinate,  and  the  following  places :  1.  Aachen.  3.  Gibraltar. 
Dunkirk.  4.  Bern.  5.  Nimwegen.  6.  Besan^on.  7.  Avignon.  8.  Strassburg. 
l-«noa.     10.    Utrecht.     11.    Nantes.     12.    Basel. 

B.— English. 

IX  (1)  Give  the  subdivisions  of  the  family  of  languages  to  which  English  belongs, 
Xiame  the  members  of  the  group  most  nearly  related  to  it.  (2)  Name  the  foreign 
^^nts  in  English,  in  the  order  in  which  their  influence  was  exerted.  (3)  Explain 
^rms:  (a)  Welsh;  (&)  Briton;  (c)  Norman  conquest;  (d)  analytic  and  synthetic 
litions  of  language. 

^Xl.  Analyze :  I  could  never  believe  that  Providence  had  sent  a  few  men  into 
^^orld,  ready  booted  and  spurred  to  ride,  and  millions  ready  saddled  atid  \:)irkd\^^ 
^  xidden. 

6  N  A  B 
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IX.  She  walks  the  waters  like  a  iking  of  life 
And  seems  to  dare  the  elements  to  strife : 
Who  would  not  brave  the  battle  fire,  the  wreck, 
To  move  the  monarch  of  the  peopled  deck  f 

Explain  syntactically  the  words  in  italics. 

X.  The  virtues  of  sovereigns  are  such  as  tend  to  the  maintenance  of  peace 
and  to  the  resistance  of  foreign  enemies. 

Explain  the  etymology  of  the  words  in  italics.  Show  that  the  8x>elling  oft] 
sovereign  axid  foreign  is  artificial. 

HISTORY. 

April,  1881. — lime  allowed,  two  hours, 

1.  Give  a  brief  statement  of  the  measnres  adopted  at  the  beginning  of  WisI 
administration :  (1)  to  provide  a  revenue;  (2)  to  strengthen  the  pablic  credi 

2.  When  and  how  did  the  Federalists  lose  control  of  the  government  f  ! 
circumstances  connected  with  this  event,  and  the  political  doctrines  advoest4 
difi^erent  parties. 

3.  Give  a  brief  account  of  any  two  of  the  following:  1.  Embargo  of  1807. 
isiana  purchase.    3.  British  operations  about  the  Chesapeake  in  1814. 

4.  (a)  Name  the  two  Senators  who  took  the  leading  part  in  the  discnnioii 
rights  in  lidSO,  telling  from  what  State  each  one  came,  and  what  docti 
advocated,  (b)  Who  was  the  author  of  the  Monroe  doctrine,  and  when  wi 
promulgated?  Who  was  the  British  foreigrn  secretary  at  the  time,  and  who 
American  minister  at  London  f  What  was  the  position  of  the  United  State 
the  revolting  Spanish  colonies  at  this  time? 

5.  What  was  the  geographical  line  fixed  by  the  Missouri  oompromisef 
territor^^ was  slavery  prohibited  by  this  compromise  f    What  two  States  were  i 
at  this  time  f    What  was  the  question  that  arose  in  the  Constitntional  oonre 
regard  to  considering  slaves  in  the  apportionment  of  representation,  and  ho 
settled? 

HISTORY. 

May,  1881.— 2irm€  alloxced^  four  hours, 

1.  Explain  the  Monroe  doctrine;  state  when,  by  whom,  and  in  what  state 
was  first  laid  down,  and  show  how  far  it  influenced  American  politics. 

2.  What  is  a  representative  assembly  ?  What  was  the  first  representative 
in  America?  What  was  the  general  character  of  the  assemblies  in  the  • 
Describe  the  government  of  Plymouth  colony. 

3.  Four  colonial  wars:  dates,  causes,  coiTesponding  wars  in  Europe,  treati 

4.  State  briefly  the  political  views  or  leanings  of  any  six  of  the  following:, 
ing  by  their  action  in  reference  to  important  measures:  Washington,  Hamil 
ferson,  John  Adams,  Jay,  Calhoun,  Clay,  J.  Q.  Adams,  Jackson,  Webster, 
Douglas. 

5.  Name  the  successive  Presidents,  with  the  date  of  the  beginning  of  eu 
istration.     Refer  the  following  to  the  administrations  in  which  they  occd 
Webster- Ashburton  treaty.    2.  Ostend  manifesto.    3.  Louisiana  purchase.  4. 
arbitration.     .5.  Treaty  of  Guadalupe  Hidalgo. 

6.  Explain  the  points  at  issue  in  1844,  as  to  the  annexation  of  Texas,  and  si 
and  with  what  results,  the  question  was  brought  into  the  Presidential  cam 
that  year. 

7.  Name  the  successive  commanders  of  the  Army  of  the  Potomac  from  186! 
and  state  the  decisive  events  during  the  campaigns  of  each. 

8.  State  iu  exact  language  the  terms  of  the  Missouri  compromise.  How 
boundaries  or  territories  of  the  United  States  altered  in  1803?  in  1819-^21!  ii 
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;3f  in  1867  f    State  exactly  the  boundaries  of  eaoh  acqoisition,  and  the 
which  it  was  made. 

vas  the  Milan  decree  ?    Who  composed  the  two  missions  sent  to  France  by 
ohn  Adams f    Which  mission  sacceeded,  and  which  failed?    What  were 
3gal  powers  assumed  by  Genet  f    Who  succeeded  Genet  f    On  what  con- 
reorgia  cede  her  western  lands? 
m  exact  account  of  Greene's  campaign  in  South  Carolina  during  the  Rev- 

RHETORIC. 

M017THLT   EXAMINATION. 

February,  1881.— Bhw  allowed,  two  hours. 

plain  fully  the  distinction  between  shall  and  will,  giving  original  exam- 
Tame  and  explain  fully  the  three  elements  or  tests  of  good  use  in  language, 
lish  hetween  falsity  Sknd  falseness ;  oonlinual  and  continuous;  observation  and 
giving  original  examples. 

the  faults  in  the  following  passages,  show  why  they  are  faults,  and  cor- 

In  correcting  the  sentences,  make  only  such  changes  as  are  necessary  to 
phrase  to  good  English. 

len  you  and  I,  I  was  lead  to  take  this  view  by  seeing  some  illy-disposed  indi- 
>  I  was  acquainted  with,  who  didn't  feel  as  though  they  would  be  willing 

and  knock  the  thing  on  the  head.    I  reckoned  that  they  was  trying  to 

a  new  system,  different  than  what  we  had  been  used  to,  and  I  expect  I 

right. 

city  don't  want  that  much  ground  given  up  for  a  park.    It  was  quite  a 

ring  that  it  should  be  found  that  it  would  need  it  for  other  purposes;  and 

1  persons  would  of  guessed  it  would  be  more  preferable  to  have  it,  on  ac- 

I  public  health.    These  sort  of  measures  have  been  tried  considerable  before 

e  canaille  antagonizes  them. 

fess  I  ain't  much  inclined  to  predicate  anything  about  it.    I  don't  know  as 

ossible  to  readily  find  a  person  anywheres  which  will  ventilate  the  job  and 

about  it.  I  am  as  ready,  indeed  I  am  more  so  than  my  neighbors,  who 
lorficial  show  of  public  spirit,  but  each  of  them,  when  it  comes  to  the 
:  they  demean  themselves  by  having  a  decisive  opinion,  and  in  which  they 
ve. 

RHETORIC. 

MONTHLY  EXAMINATION. 

March,  1881. — Time  allowed,  two  hours. 

9  the  comparative  advantages  of  general  and  specific  terms,  in  reference 

I  of  style. 

and  explain,  with  original  illustrations,  the  various  forms  of  figurative 

n  the  relative  importance  of  clearness,  precision,  and  force,  under  different 

;es,  and  in  different  kinds  of  composition. 

t  faults  and  explain  corrections:   The  windings  of  the  San  Juan  River 

ite  doubtful  whether  it  shall  be  built  with  money  which  it  is  claimed  will 

t  for  it;  the  enormity  of  the  work,  and  the  climate,  subject  to  extremities 

drought,  are  arguments  against  it  which  will  be  destructive  of  the  canal 

)n8tructing  of  it  commences. 

t  and  point  out  the  faults :  It  must  be  the  political  policy  of  t\i^  \3m\j^^ 

spol  the  clouds  of  ignorance  that  has  been  brought  over  "by  \>\^<^  ol  \mxxi\- 
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gration  since  she  made  her  d6bat  in  the  galaxy  of  nations;  and  then  tlie  i 
of  American  intelligence  shall  deepen  into  a  profound  ocean  of  intelligeiMe, 
European  knowledge,  which  will  know  no  limits. 

6.  (Extra  question).  Explain  the  term /aZ2aci09o/ooa/ain#«.  Show  thai 
meanings  in  a  word  may  produce  such  fallacies,  illnstrating  th«  slalai 
words  theory  and  moneyy  as  discussed  by  Mill. 

RHETORIC. 

MONTHLY  EXAMINATION. 

April,  1881.— rtnie  allowed,  two  hours, 

1.  Explain  what  is  meant  by  movememt  in  narrative.  Why  is  it  said  of  p 
writing,  that  **  each  is  strongest  at  the  other's  weakest  point "  f  What  m 
be  employed  to  give  in  writing  suggestive  descriptions  of  things,  places,  s 

2.  Give  Blair's  rules  for  unity. 

3.  Discuss  loose  and  periodic  sentences;  short  and  long  sentences;  parti 
end  of  a  sentence. 

4.  Explain  the  difference  between  a  term  and  a  proposition,  and  show  « 
better  subject  for  composition  than  the  other. 

5.  Explain  induction,  deduction,  reductio  ad  absnrdnm,  giving  origiii 
tions.     What  do  you  understand  by  logic^ 

6.  Explain  circumlocution,  its  sources,  and  its  advantages  and  dinadvin' 

7.  Explain  antithesis;  point  out  its  advantages,  and  show  the  effect  of 
excess.    What  can  yon  say  of  balanced  sentences  f 

8.  Discuss  the  theories  of  Bentham  and  Herbert  Spencer  in  regard  to  ti 
words. 

RHETORIC. 

May,  1881.— Bsw  allowed,  four  hours. 

1.  Name  and  define  the  three  classes  of  offenses  against  correctness  of  im 
three  divisions  under  the  head  of  each  class,  explain  them,  and  give  an  cf 
ample  of  each. 

l.^^What  do  you  mean  by  saying  that  a  writer  has  a  'Marge  vocabnlair 
can  you  say  of  Shak8i>ero  in  this  respect?  of  Milton f  What  are  the  adn 
a  copious  vocabulary  7  What  is  the  best  way  to  secure  it?  Name  and  e 
three  principal  qualities  to  be  sought  after  in  the  choice  of  words. 

2.  What  is  meant  by  saying  that  movement  and  method  are  ''the  life«Dd  t! 
discourse?  What  are  the  peculiar  advantages  of  method?  "A  writer  tho 
reach  the  imagination  or  the  feelings  by  means  peculiar  to  his  art.*"  £i 
three  ways  in  which  this  may  be  successfully  done,  in  narrative  or  dtscri] 
the  advantages  of  each. 

2.*  Explain  burden  of  proofs  presumption^  presHmption  of  law,  eounitr^ 
What  is  meant  by  saying  that  a  presumption  is  ''an  avowedly  imperfect  p 
tion"?  State  fully  the  advantage,  in  argument,  of  having  the  prosomptitif 
side,  and  give  illustrations  of  common  presumptions. 

3.  Explain  analogy,  arguments  from  analogy.  Show  how  to  test  tliif<* 
argumeut  from  analogy.  Show  how  a  false  analogy  may  be  made  tlic  bas* 
gument,  and  illustrate  from  the  use  of  the  phrase  "  paternal  government.*' 

4.  Explain  syllogism,  argument  from  antecedent  probability,  begging  tk- 
Point  out  the  necessity  of  expert  testimony,  and  its  dangers. 

5.  What  are  tropes  t  What  quality  of  style  is  secured  by  their  use?  Why^ 
the  relation  between  metaphor  and  simile.     "Personification  is  dangefw*^' 
English."    WViy  \%  it  ea^^ ,  ^w^  yjhv  is  it  dangerous? 
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fciffrfl;  statetman  and  poUHoian,    Explain  briefly  and  illustrate  the  correct  and  the 

fotrect  use  of  qmiey  trantpiret  inauguratCy  confer, 

^loint  oat  and  name  the  faalts  in  the  following,  correct  them,  and  explain  the  cor- 

#Hodm: 

IL  Between  jon  and  I,  I  expect  the  Colonel  had  snch  firmness  and  resolntion,  which 

ankl  most  always  have  carried  him  through  considerable  of  a  difficulty ;  but  an  indi- 

Snal  wants  more  than  firmness  when  he  is  engaged  in  these  kind  of  things.    In  short, 

-needs  a  different  character  than  that  of  the  Colonel ;  and  though  he  tried  most  inces- 

My  to  c-orrect  himself,  it  seems  like  he  was  unable  to  change  his  nature.    He  was 

~  from  a  man  of  exceptionable  will. 

*.  The  enfeebled  animal  stumbled,  and  the  occupant  of  the  team  was  thrown  dowiv, 

91  precipitated  to  the  pavement.     Immediately  he  touched  the  stony  surface  some 

sttes,  standing  around,  and  who  commenced  to  politely  offer  their  services,  found 

^Ittd  broke  his  leg,  together  with  some  bruises;  and  so,  after  he  had  raised  up,  lie 

B  down  on  a  bench  for  a  spell.    After  that,  he  thought  he^  could  walk  as  well  as 

Bor  me. 

»  The  red,  white,  and  blue  pennants  are  carried  by  flag-officers,  in  the  different 

idas  of  command,  but  neither  merchantmen  or  fishing-smacks  carry  them. 

Kiiking  a  virtue  of  necessity,  the  question  will  be  brought  to  a  vote  on  Tuesday. 

iLjak  1  will  be  present ;  I  want  to  see  who  it  is  opposed  by.    You  shall  probably 

■a  according  to  your  inclinations. 


IJKP^RXMIEN'X  OW  MODERN"  XaA^NG^JJA^G^S. 

FRENCH. 

June,  18&1,— Time  allowed,  three  hours. 

Tranelaie  into  French : 

Annapolis,  June  2,  I88I. 
IDbar  Friend: 

I  owe  you  a  letter,  and  I  am  going  to  write  it  in  French. 
-3  have  been  now  one  year  at  the  Naval  Academy. 
^t  has  been  a  contii^ual  labor,  a  continual  occupation. 
3HoTe,  one  must  wo^k  hard  to  succeed. 
TThere  are  from  two  to  three  hundred  cadets  at  the  school. 
TThere  are  also  a  great  many  officers;  they  are  our  instructors. 
*7hey  live  with  their  wives  and  children  in  fine  brick  houses  covered  with  slate. 
^Dq  Saturdays  we  have  permission  to  go  out  in  town. 

^Annapolis  is  not  the  most  populous  or  the  most  commercial  city  in  America; 
"%  is  a  pretty  little  town. 

There  is  a  railroad  from  here  to  Baltimore  and  Washington:  there  are  also  one 
■^^  lines  of  steamboats. 

We  often  watch  them  as  they  sail  away  on  the  beautiful  Chesapeake  Bay. 
It  has  been  a  very  cold  winter,  and  the  snow  remained  on  the  ground  for  more 
^wo  months, 
nevertheless,  we  have  had  many  amusements,  and  I  have  danced  a  great  deal 
^^  balls  and  hops. 
Y  am  stronger  than  I  used  to  be,  and  I  have  grown  since  yon  saw  me. 

Our  fare  is  wholesome,  and  plentiful,  and  if  our  appetites  are  not  good.  It  is  not 
''^nt  of  exercise. 

^Ve  leave  in  a  fortnight  to  go  on  a  cruise  for  the  summer,  and  I  shall  not  see  yon 
*   liefore  next  September. 
-Adieu!  or  rather  an  re  voir  I 
Tonr  devoted  friend. 


86  EXAMINATION  PAPERS,    1880-81. 

L'Artisak  et  lb  Matblot. 

Un  artisan  demanda  nue  foU  &  un  matelot  oti  6tait  morfc  son  p^re.  Celiii-< 
que  son  p^re,  son  grand-p^re  et  son  bisaieul  ^talent  tons  morts  en  mer. 

"Eh  bien!"  dit  Pautre,  '*n'avez-vons  done  point  peur  dialler  en  merf " 

"Pas  le  moins  du  monde/'  r^pondit  le  matelot.  "Mais  k  voire  tour  dil 
Yous  prie,  oh  sont  morts  votre  p^re,  votre  grand-p^re  et  votre  bisaleolf  ^ 

"  Us  sont  morts  dans  lenrs  lits/'  dit  I'antre. 

"A  merveille/'  reprit  le  matelot,  "  mais  alors  ponrqnoi  anraia-Je  plus  p< 
snr  mer,  qne  vons  dialler  yous  coucher  f  ^ 

GRAMMAR. 

1.  How  many  genders  are  there  in  French?    Name  them. 

2.  How  is  the  gender  of  nouns  denoting  living  things  determined  f 

3.  Is  there  more  than  one  article  f 

4.  When  is  the  article  to  be  repeated  f 

5.  Give  the  personal  pronouns  used  as  subjects. 

6.  Where  are  they  placed  in  interrogative  sentences  f 

7.  What  is  the  place  of  *  ne — ^pas  f ' 

8.  Give  the  possessive  adjectives,  with  their  masculine,  feminine,  and  plnr 

9.  As  a  general  rale,  how  is  the  plural  of  nouns  formed  f 

10.  How  do  you  form  the  plural  of  nouns  ending  in  au,  ev,  and  al  f 

11.  A  sentence  being  interrogative  and  the  subject  a  noun,  how  is  the  seotf 
stmedf 

12.  How  many  kinds  of  limiting  adjectives  are  there  f    Name  them. 

13.  With  what  do  the  possessive  adjectives  agree? 

14.  When  is  the  form  of  the  demonstrative  adjective  oe  used,  and  when  off  f 

15.  How  many  classes  of  verbs  are  there  in  French  T 

16.  How  maoy  participles  are  there  in  French  f  What  are  the  endings  of  tl 
tive  for  all  verbs  T 

17.  When  is  the  form  est-ce  que  obligatory? 

18.  How  is  the  object  of  a  transitive  verb  called  T 

19.  Give  in  a  table — 

(a)  The  second  person,  singular  and  plural,  of  the  indicative. 

(b)  The  third  person,  singular  and  plural,  of  the  imperfect, 
(o)  The  first  person,  singular  and  plural,  of  the  future. 

(d)  The  second  person,  singular  and  plural,  of  the  present  of  the  soli 
of  avoir y  eire,  couper,  alleVy  and  envoyer, 

SPANISH  (ELECTIVE). 

June,  1881. — Time  alloicedj  four  hours. 

Cadet- Engineers  A.  P,  BiddUy  }\\  L.  Capps,  and  L,  A,  TVedderhMn. 

Translate  into  French : 

ACCION   HEROICA. 

Un  capitan  holandes,  llamado  Schaeffelar,  defendia  con  ru  gente  la  for 
Barnevelt.  El  enemigo  8iti6  la  plaza,  y  exigi6  au  rendicion  ;  pero  SchaefFela 
d  capitular  dntes  de  que  la  brecha  se  hubiese  abierto.  El  primer  articulo  dt* 
lacion  exigia  qne  ol  comandante  de  los  sitiados  fuese  precipita<lo  por  ello 
alto  del  torreon.  Esta  barbara  condicion  los  indigno,  y  juraion  iiutes  morir 
^  semejante  exigencia.  Pero  el  generoso  Schaeilelar,  al  oir  tan  noble  rwoh 
considerar  ol  peligro  d  que  ella  los  exponia,  subio  rdpidamente  ^  lo  mas  al 
reon,  y  los  dijo :  ''Amigos  mios,  es  preciso  que  yo  muera  un  dia,  y  jamas  se  ] 
otra  ocasion  como  esta  para  morir  gloriosamente,  ya  que  mi  muerte  salva 
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arades."    Dgo,  y  en  presencia  de  sub  soldadoe  atdnitos,  se  preoipitd  de  lo  alto 

eon. 

late  into  Spanish : 

H^ROYSMB. 

ir  qae  le  roi  Charles  XII,  assi^g^  dans  Stralsnnd,  diotait  des  lettres  pour  la 
uu  secretaire,  une  bombe  tomba  sur  la  maison,  per^a  le  toit,  et  vint  ^clater 
la  ohambre  mdme  du  roi.  Au  bruit  de  la  bombe  et  an  fracas  de  la  maison  qui 
t>  tomber,  la  plume  ^chappa  des  mains  du  secretaire :  **  Qu'y  a-t-il  done  f  "  Ini  dit 
uu  air  tranquille,  "pourquoi  n*ecrivez-vous  past"  Celui-ci  ne  put  r^pondre 
mots:  <^£h,  sire,  la  bombe !^'  "Eh  bleu,''  reprit  le  roi,  *'qu'a  de  communla 
.veo  la  lettre  que  je  vous  diote  f    Continuez." 

THIRD  €IiAS8. 

x>sx>a.rt:ivis:n'x  of  sSw^idi^JN'BKif'. 

SEAMANSHIP. 

CADET-MmSHIPMEN. 

June,  1881. — Ittne  aUawedj  four  hours, 
lie  the  different  kinds  of  blocks  in  common  use  on  board  ship,  and  state  the 
36  between  a  mall  block  and  a  morticed  block. 

)cribe  in  general  terms  a  tackle  and  its  uses.    Give  a  particular  description 
lain  the  use  of  the  luff  tackle,  burton,  garnet  and  relieving  tackles, 
scribe  a  patent  dead-eye,  and  explain  the  method  of  setting  up  rigging  when 
,(l-eye  is  used. 

ake  a  drawing  of  a  topsail-yard  showing  all  its  parts  and  rigging  complete, 
ke  up  a  course  for  bending,  and  bend  it. 

icribe  the  different  methods  of  marking  chain  cables,  and  state  how  they  are 
a  board  and  stowed. 

i>b:i>^rtm:b:n-t  ow  m^thckma^xics. 

TRIGONOMETRY. 

January,  1881.— Time  allowed^  four  and  a  half  hours. 

id  the  circular  measure  of  t&n-^y/^.  Find  the  degrees,  minutes,  and  seconds 
re  whose  circular  measure  is  ir'.  Take  from  the  tables  the  logarithms  of  the 
g  functions:  ootan  89°  37'  45",  sec  88^  SO^  30",  cosec  165°  3(y  30",  sin  203°  5'  18" 
m  2(>9o  44'  48".     Find  the  log  ver  sin  of  187°  15'. 

luce  the  formulas  necessary  to  solve  a  right  triangle  when  one  side  is  very 
r|  ual  to  the  hypothenuse.  Find  the  distance  at  which  a  light  can  be  seen,  the 
f  the  light  above  the  sea  level  being  169  feet.  (Earth's  radius  4,000  statute 
Give  answer  (I)  in  statute  miles,  (2)  in  geographical  miles. 
»  plane  triangle  given  Ay  69^  30"  30";  b,  373.65;  c,  281.42;  solve  the  triangle 
its  area.    Deduce  the  necessary  formulas. 

en  t,  310  13';  (f,  15°  12'  8.;  h,  57^  11';  find  L  and  Z.  Given  A,  31°  13';  5, 
;  a,  32C  49';  findcand-B. 

en  t,  i(P  W;  d,  180  20'  N. ;  L,  40o  35'  N.;  find  h  and  Z.  Given  A,  4(P  10';  6, 
c,  490  25';  find  o  and -B.  , 

en  J,  1390  38'  45";  B,  42^  33'  30";  c,  129°  21'  15";  solve  the  triangle. 
3  height  of  a  ship's  mast  is  169  feet  and  the  length  of  the  top-gallant  mast  is  50 
e  angle  between  the  truck  and  the  water-lino  is  measured  from  a  boat  and 
)  be  10'  30".    Find  (1)  the  distance  of  the  ship  in  statute  mWea*,  (JTj  t\i^  «ix\g^^ 
sd  by  the  tojv-gallaiz^  maat;  the  last  result  to  be  correct  to  teiit\i%  oi  ^^c^mdA. 
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8.  Find  x  from  the  equation  cot-^x-f  cot-^*' — flP+l)=cot-K« — 1)  vdA  put 
co««^-f  co8«(a-|-d) — 2  cos  a  coe  B  cos  (a4-(?)  U  not  a  fnnction  of  9, 

9.  Prove  that  the  value  of  {^^/VZi^N  ^^®*  between  ririTn  2a  ***     FTf  ib 
possible  values  of  x;  and  solve  the  equation  sin  2x-f  cos  2x+8in  x — eosx=«. 

10.  A  quadrilateral  is  inscribed  in  a  circle,  radius  10:  three  of  its  aides  m  til 
11;  find  the  fourth  side  and  the  angles  and  area  of  the  qaadrilateraL 

ANALYTICAL  GEOMETRY. 
Cadrt-Engineers. 

MOXniLY  EXAMINATION. 

April,  ISdl.^— Time  aUotoedf  two  houn, 

1.  Given  the  general  equation  aj^-|-6xv-|-cy'-|-dr-f-«y-|-/=0,  in  which  H-l 
not  0:  find  (A,  k)^  the  co-ordinates  of  the  centre,  and  find  what  the  eqiiati«n  Wfl 
when  the  origin  is  moved  to  (ft,  Jc),  Show  how  the  equation  is  finally  v-iwt 
j3fl'\-Bi^-^F=0y  and  find  J  and  B  in  terras  of  a,  ft,  and  c 

2.  Show  that,  however  the  axes  may  be  situated,  ft* — 4<i«=fti*— *•' 
a'{'0  =  ai'\-Ci.  Show  how  the  reduction  of  the  general  eqnation  iseflecuxl^ 
fta  =  4ac.     Reduce  (y — «)« -f  4x  -f  3y  =  0  to  the  form  jr*  =  Px. 

3.  State  what  is  represented  by  each  of  the  following  equations  (give  the  •* 
reasons  for  the  statement  in  each  case):  (a.)  y«  —  4ax=:4ajr — *«, 

(6.)  JC*— 2jri^+y'  +  «'>aJf-5«y  +  Ca'=0,  (o.)  (x  — f)«  +  5a(x-f!r)=0. 

(rf.)  y«-2xy4-x«-f  5ax-5ay-f?^=0;   (c.)  xy  +  4ajf4.5«f-f 6#«=«, 

(/.)  (x-3y)(x-4y)  =  3ax,  (g.)  2x«  +  xy-y«-5x+7f-12=0. 
(h,)  3xa-f2xy-|-3y3-f-tt<«+8af+10a«=0. 

4.  Reduce  the  following  equations  to  the  form  j4x«-f  Bjr»-|-F=0: 

(a.)  5r3-f3jry-|-|^  +  4x-y-9  =  0;  (ft.)  5y«-hl2xy +36r+6f — 39=a  Tm 
locus  of  the  latter  as  it  stands. 

5.  Find  the  e(iuations  to  the  tangent  and  normal  to  ox'+ftxy  +  fy'-f  ^"f  9'^- 
Trace  the  loci  of  the  equations  4x^-hy*  — 4xy— 24x-f  823f+61  =  0aiid 

2y2_2^  +  x«—4x-f  16^+32=0. 

6.  Find  the  equation  to  a  plane  whoso  traces  are  z  =  m(x — Jk),  jf=i(x-' 
parabola  revolves  about  its  directrix :  find  the  equation  to  the  snrfaee  uscnrnf^ 
vestigate  the  character  of  the  section  of  the  surface  by  a  doubly  tangent  pIiM- 

7.  Find,  the  ecpiation  to  a  ring,  distance  from  the  axis  to  the  centrp  of  c«^ 
circle,  a,  radius  of  generating  circle,  ft.  Find  the  eqnation  to  a  plane  perprndvi 
V  and  doubly  tangent  to  the  ring  internally.  Show  that  the  horizontal  pp'j--* 
the  section  consists  of  two  ellipses,  and  that  the  true  form  of  the  section  i«»  t  cnm  V:a 
of  two  circles.  Show  also  that  if  a  =  2ft,  a  plane  perpendicular  to  i^and  T.  totl  (*=• 
to  the  ring  intemally,  cuts  it  in  a  lenmiscata. 

ANALYTICAL  GEOMETRY. 

CADKT-MIDSHIPMEN. 

June,  1881.— Time  allawed,  four  kourt. 

1.  Deduce  the  equation  to  the  straight  line  (1)  in  terms  of  the  intrn*;***' 
(2)  in  terms  of  a  and  p.     Find  the  length  of  the  perpendicular  from  (C^^'P* 

line*-f-=l.   Find  the  tangent  of  the  angle  between  the  two  straight  !»**' 

sen  ted  by  the  equation  Ax'-\-Bxy-\'Cy''=0. 

2.  Dedueo  the  foTii\\\la»  of  transformation  by  which  the  axes  are  tuiwJ  '^^*V 
angle  (p,  and  ^nd  'wliaX  <p\i:i\3A\»\i<i  moit^^x  ^^:v^\»^^\&\xvca£llnnation  miiycii**'' 
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If  to  disappear  from  the  equation  o^-f  &xy-f  oy^-f  dr+^-f/^^*  Find  the  equations 
mgents  to  jc«-f-y«— 2x4-12y+5=0  which  pass  through  the  point  (5,6). 

Define  the  Ellipse  and  deduce  its  central  rectangular  equation.  (Give  the  work 
ill.)  Find  the  polar  equation  to  the  ellipse  by  moving  the  origin  to  the  left-hand 
s:  determine  two  values  of  r.  Define  Asymptotes;  find  the  asymptotes  to 
-5ary— 12y«-|.26y=0,  and  to  a<— 3xy-|-6a;-f8=0. 

Trace  the  locus  of  each  of  the  following  equations:  a^— 8r=4y— y«,  (y— 2«)«=4x, 
ry— 2jca— y^7jP=12,  and  2y«— 2xy-|-j;«-f  4y— 8jc-f  12=0.  Find  what  the  last  equation 
mes:  (1)  when  the  origin  is  moved  to  the  centre;  (2)  when  the  locus  is  referred  to 
Bntre  and  axis. 

Given  the  co-ordinates  of  four  points :  A^  (o,  o) ;  J?,  (o,  6) ;  C,  (—6,  o) ;  D,  (o,  o). 
'^ind  the  equations  to  ^  ^  and  CD  ;  (2)  find  the  co-ordinates  of  the  point  of  inter- 
on,  P,  of  the  two  lines ;  (3)  find  the  equation  to  the  locus  of  P,  when  a  -)-&=2c,  and 
3  the  curve. 

The  parabola  (y — mxy=Px-\-Qy  passes  through  the  points  (2a,  o)  and  (o,  26):  find 
^alues  of  P  and  Q  and  the  equations  to  tangents  parallel  to  the  axis.  Find  the 
%  of  the  intersection  of  these  tangents  when  m  varies,  and  trace  the  curve. 

DESCRIPTIVE  GEOMETRY. 

CADET-KNGIXEER8. 

Junk,  1881. — Time  allowed,  four  hours. 
A  right  circular  cylinder  lies  on  H;  radius  of  base,  l'^25;  axis  inclined  30°  to  V; 
fcli  4",    Required  to  draw  the  perspective  of  the  bases  of  the  cylinder,  with  the 
low  on  H;  point  of  sight,  (5.25, — 5,4). 

A  right  circular  cone  stands  on  an  inclined  plane,  its  base  touching,  H  and  F. 
plane  is  perpendicular  to  V  and  inclined  45^  to  H,  the  radius  of  the  base  is  2" 
the  altitude  4".  Draw  the  figure  in  perspective,  point  of  sight  (6.5,-6, 5). 
A  cone  and  a  plane  are  given  as  in  the  preceding  question,  except  that  the  base 
le  cone  is  an  ellipse  which  is  horizontally  projected  into  a  circle  of  2f'  radius. 
^  the  perspective  of  the  portion  of  the  cone  included  between  its  base  and  a  seo- 
plane  perpendicular  to  V,  inclined  30^  to  H  and  passing  through  (8.5,  0,  0). 
te  a  brief  statement  of  the  method  used  in  finding  the  section. 
An  ellipsoid,  semi-axes,  l'^25,  2'^  and  3''  lies  on  H,  and  touches  F;  mcgor  axis 
zontal,  minor  axis  vertical.  Find  the  projections  and  true  form  of  the  section  by 
%ne  whose  horizontal  and  vertical  traces  are  inclined  60°  and  30°  to  the  ground- 
the  vertical  trace  passing  through  the  point  where  the  ellipsoid  touches  F.  Ex- 
Ki  the  method  of  finding  the  projections  of  the  section. 

DESCRIPTIVE  GEOMETRY. 

CADET-MID8HIPMEX. 

June,  1881.— Tiww  allowed,  four  hours. 
Find  where  a  given  line  pierces  an  oblique  plane  given  by  its  traces.    Draw  two 
llel  lines  and  find  where  a  third  line  pierces  the  plane  of  these  lines  without  find- 
>hQ  traces. 

t>raw  two  lines  which  intersect,  and  find  the  angle  between  them.  Find  the 
'h  of  a  perpendicular  let  fall  from  a  given  point  upon  a  given  oblique  plane. 
*'  How  this  perpendicular  is  found  when  the  plane  is  ptfrallel  to  the  ground-line, 
^ind  the  angle  between  two  planes:  (1)  the  general  case;  (2)  when  the  vertical 
^  intersect  while  the  horizontal  traces  are  parallel ;  (3)  when  both  planes  are 
^^l  to  the  ground-line. 

^e  fine  stereographic  projection.    What  is  meant  by  a  subcontrary  section  T    Prove 
^e  subcontrary  section  of  an  oblique  cone  with  a  circular  base  is  a  circle.    Prove 
'^e  stereographic  projection  of  any  circle  of  the  sphere  is  a  fraLb<^oii\>i«hE^  «»^^«sql 
^>:i»in  cone. 
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5.  What  are  the  priDcipal  properties  of  the  stereographio  projeetioo  f  Fia 
sionsy  in  terms  of  the  polar  distance  and  inclination  of  a  circle,  for  the  difUi 
the  centre  of  the  prtmitiye  to  the  extremities  of  a  diameter  of  the  projeetioo 
a  primitive  circle  of  1''.5  radius,  assume  a  point  inside  and  on«  outside,  a 
the  great  circle  joining  the  two  points. 

6.  Make  the  following  projections  of  the  astronomical  triangle : 

(o)  Given  d,  45^  N. ;  fc,  45° ;  L,  25<^  N.    Plane  of  meridian. 

(h)  Given  p,  75° ;  fc,  30° ;  «,  25o.     Plane  of  eqnator. 

(o)  Given  d,  45°  N. ;  L,  30°  N. ;  t,  60°  E.    Plane  of  prime  vertieaL 

7.  Given  t,  45°  W. ;  Z,  120^  W. ;  project  the  triangle  on  the  plane  of  the  1 
given  (1)  L.=:3(F  N.;  (2)  ^=45'^;  (3)  M=&P.  Explain  the  methods  mti 
last  two  cases. 

8.  Draw  a  right  circular  cone  showing  both  nappes,  and  cut  it  by  a  plane  id 
section  may  be  a  hyperbola.  Find  the  true  form  of  the  section  and  ooofC 
asymptotes. 

9.  Find  the  horizontal  projection  of  the  intersection  of  a  cylinder  and  wpk 
base  of  the  cylinder  is  a  circle,  radius  1''.25,  centre  at  (1.5,  1.5,  0) ;  the  ekw 
parallel  to  V  and  inclined  6(P  to  ^T— the  centre  of  the  sphere  is  at  (3.i5, 1 
and  the  radius  l'^5.  Make  the  drawing  as  though  the  cylinder  were  remon 
plain  how  a  tangent  to  the  curve  may  be  drawn. 

INTEGRAL  CALCULUS, 

SLRCnVK  COURSE. 

June,  1881. — I%me  allowed,  four  lumre, 

Cadet-Midahipmen  G.  W.  Street,  8,  D,  Greene,  W,  E.  Bovman^  C.  B. 
J,  B,  Jackson,  and  M,  E,  Lennon. 

Cadet-Engineers  W.  J.  Baxter,  8,  W,  Armiatead,  C,  P.  Eat4m,  W,  S. 
G.  W.  Dyson,  J.  M,  ElliooU,  G.  F,  Zinnell,  G.  W.  Littlekales,  and  C.  J.  Grett, 

Find  the  integrals  of  the  following  expressions : 

1.  cos«©dO,  sin«6<W,  -^,  -^.,  and  -7==- 
'  '  sin  ©*  cos  6  V  «•  ±  a« 


2. 


dx  

^2axZ:^«f    y/a^-'Ti^M,  ')/7fi-\'aKdx, 

^'  inrra^  L(l)a>6(2)a<n  (1+%  y/i^^ 

.    jfidx     (««-jhx-f-l)dr 

•  l+x«'   (X— 1)»  (xHf-2)  (a^+2x+3)- 


5. 


^^^>),^__      (ax-{-h)dx 


6.  Find  the  whole  area  of  the  curve,  (x«-|-y«)*=4aV-f  46'y*. 

7.  Trace  the  locus  of  the  equation  ai^-i-^-^a  (2m-|-l)  x*y"-f  jf»«'^^=«^ 
that  it  differs  in  form  according  as  m  is  odd  or  even.     Prove  that  the  srei  of 

is  (2m -f- 1)  o »  an<l  that  the  area  included  between  the  infinite  branches  an«i  tl> 

totes  is  equal  to  the  area  of  the  loop. 

8.  A  8oli<l  is  formed  as  foUowH:  the  base  is  a  square  J  BCD,  side  a ;  at  J.  ^  ' 
perpendiculars  are  erected  to  the  plane  of  the  base,  AE=.h,  BF=^c^  Cfi^'^- 
plaucs  through  these  perpendiculars  and  the  sides  of  the  squarv  form  the  '■*•* 
face  of  the  solid,  and  the  top  is  a  surface  generated  by  a  right  line  which  cu'«« 
the  lines  EF  and  HO,  T^m«ATv\\\\^  viOwe.l^YiUv  parallel  to  the  plane  EADH  * 
the  volume  oC  the  wAvOl  ^lou\Av\!l^^^i«^.^^^>^^»^'Q^^^*^  %5i\>\kft  ^x«  ^Unet- 
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A.RTMKNTC   OW    I>H:YSICS    JLNI>    CSSMISXRY. 
ELEMENTARY  PHYSICS. 

CADET-BnDSHIPBfBir. 

May,  18tfl.— lime  allawedy  four  hours. 
[Ten  qnestioiui  reqaired.] 
force,  masa,  velocity,  stable  and  aDstableequilibriam,  energy,  momentum, 
cific  gravity,  mean  coefficient  of  expansion,  specific  heat  and  lafent  heat. 
e  geometrically  the  actioD  of  the  wind  on  the  sails  of  a  ship,  and  explain 
isels  can  sail  in  opposite  directions  with  the  same  wind.    60  kilogrammes 
support  which  is  allowed  by  machinery  to  acqnire  a  velocity  of  2.5^  per 
at  is  the  pressnre  on  the  support  f 

passes  from  the  sea  into  a  river,  and  after  discharging  44,800  pounds  of 
found  to  sink  to  the  same  mark  as  in  the  sea.    Required  the  weight  of 
'go.    Sp.  gr.  of  sea  water,  1.026. 

)  is  dropped  from  a  cliff  and  five  seconds  after  it  is  heard  to  strike  the 
)  temperature  of  the  air  being  24^  C,  required  the  height  of  the  cliff. 
3  nature  of  sound  waves,  and  upon  what  does  the  velocity  of  sound  in  air 

measures  5.7  in  C.  G.  S.  units ;  what  will  it  measure  in  statical  units  f 

)at  of  steam  at  110^  C.  is  640 ;  what  is  the  corresponding  temperature  and 

at  of  steam  Fahr.  T 

1  capillary  phenomena,  spheroidal  state,  mirage,  the  flash  and  noise  of 

J  electricity,  the  telephone.     ' 

1  dispersion  of  light,  interference  of  light,  the  Galilean  teleeoope,  the 

ed  by  a  concave  mirror  and  a  double  convex  lens. 

low  the  pressure  of  a  gas  varies  with  its  volume.    Illustrate  the  theory 

ssure  of  a  gas  is  proportional  to  its  density.    Explain  the  principle  of  the 

arometer. 

vill  be  the  resalt  of  mixing  five  kilogrammes  of  ice  at  0^,  one  kilogramme 

60^,  and  one-half  a  kilogramme  of  steam  at  100°  f 

that  the  refracting  angle  of  a  prism  should  be  less  than  twice  the  critical 

also  that  the  refracting  angle  and  the  angle  of  minimum  deviation  being 

index  of  refraction  may  be  obtained. 

dex  of  refraction  of  alcohol  is  1.374,  of  flint  glass  1.575.  What  is  the  de- 
ray  of  light  which  makes  an  angle  of  incidence  of  20°  with  the  normal 

26  of  a  flint-glass  prism  immersed  in  alcohol,  the  refracting  angle  being 

in  the  electrophorus.  What  is  a  solenoid  f  Accepting  Ampere's  theory  in 
ignets,  how  do  the  currents  flow  in  each  pole  f 

ELEMENTARY  PHYSICS. 

CADBT-ENOINEERS.  * 

May,  1881.— Time  allowedf  four  hours. 
mass,  weight,  force,  work,  horse-power.    How  long  must  a  force  of  150 
9  act  on  a  mass  of  2,500  kilogrammes  to  impress  upon  it  a  velocity  of  5 
itecoudf    What  must  be  the  magnitude  of  the  force  which  would  bring 
rest  in  one  second  f 

3<1  the  time  of  oscillation  of  a  pendulum  whose  length  is  0.99384™  in  a 
the  intensity  of  gravity  is  9.81  f  Find  the  intensity  of  gravity  at  a  place 
jngth  of  the  second^s  pendulum  is  0.991°*. 

Aud  distinguish  between  density  and  specific  gravity.  A  man  (sp.  ^.  VASL^ 
ilogrammes.    'Required  the  volume  of  cork  (sp.  gi,  0.%4')\\iaA>Vi\i  vi&X»^^ 
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4.  In  the  cases  of  a  boat  partially  and  of  a  body  entirely  immersed,  explain 
tions  of  the  centres  of  gravity  and  buoyancy  for  a  condition  of  eqailibrinm. 
metacentre,  and  also  the  principle  npon  which  the  nse  of  ballast  depends. 

5.  A  ship  sailing  into  a  river  sinks  2<^™,  and  after  discharging^  12,000  Idlogr 
her  cargo  rises  V^;  determine  the  weight  of  the  ship  and  cargo,  the  sp.  j 
water  being  1.026. 

6.  What  are  the  formulas  for  velocity  of  efflnx  of  a  liquid  and  for  qoai 
charged  through  an  oriAcef    From  an  orifice  water  spouts  with  a  vel<»cit] 
metres;  what  is  the  head  f    In  a  cylinder  water  stands  2  metres  above  the 
and  is  loaded  with  a  pist-on  which  presses  with  a  force  of  3  kilogram  met  on  1 
decimetre :  required  the  velocity  of  efflux. 

7.  Define  sound.  How  is  the  velocity  of  sound  affected  by  the  tempent 
winter  the  report  of  a  gun  is  hoard  15  seconds  after  the  flash  is  seen ;  reqi 
distance,  the  temperature  of  the  air  being  l(P  C. 

8.  Define  critical  angle  and  index  of  refraction  and  express  their  relation, 
the  altitude  of  a  celestial  object  affected  by  refraction  f    Describe  fally  the  m 

9.  An  equiangular  flint-glass  prism  is  immersed  in  alcohoL  What  is  the  <J 
(in  the  prism)  of  a  ray  of  light  that  on  striking  the  prism  makes  an  angle  of 
the  normal.  Index  of  refraction  of  flint  glass,  1.59 ;  index  of  refraction  of 
1.372. 

10.  Explain  by  drawings  the  images  formed  in  the  opera-glass,  eompooo 
scope,  terrestrial  telescope,  and  celestial  telescope.  State  fully  the  position  of  t 
wires  in  a  telescope. 

11.  What  is  the  cause  of  chromatic  aberration  in  optical  instmments,  sod  li 
the  eye-piece  of  a  telescope  be  arranged  to  counteract  to  some  extent  the  cli 
aberration  of  the  object-glass  f    What  is  the  arrangement  in  the  best  oftnr\ 

[Ten  qaestiona  required.] 


DKP^RTMKN-X  OW   KNO-LISH  Sl[?XJI5IB2S,  HISTORY, 
CONSTITUTION  OF  THE  UNITED  STATES. 

MONTHLY  EXABflNATION. 

December,  1880.—  Time  allowed,  two  hour$. 

1.  Explain  the  expressions  writ  of  habeas  corpus;  give  the  constitntioiiml  th 
reference  to  its  suspension,  and  discuss  the  question  as  to  who  has  the  sotiv 
suspend  the  writ,  giving  precedents. 

2.  Stat-e  the  powers  exercised  by  different  branches  of  the  government  o^ 
militia,  and  name  the  occasions,  with  dates,  ui>on  which  the  militia  has  bfro 
out. 

3.  Give  a  brief  administrative  history  of  the  Navy,  stating  the  principal  ^* 
dates,  relating  thereto. 

4.  What  is  a  bill?  an  act?  a  letter  of  marque?  piracy?  a  bill  of  credit?  f 
a  direct  tax  ? 

5.  Explain  the  system  of  national  banks. 

6.  Give  the  qualitications  of  Senators;  of  Representatives. 

7.  What  session  of  what  Congress  began  yesterday  ?  How  long  dooi  »  ^^ 
last?  Between  what  dates  is  it  in  existence?  Explain  the  difference  M*" 
beginning  of  a  Congress  and  the  beginning  of  a  session.  What  is  a  qnonun'^ 
House  ?    What  limitations  are  placed  on  the  power  of  either  Houiie  to  ai^oo^ 
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CONSTITUTION  OF  THE  UNITED  STATES. 

MONTHLY  EXAMINATION. 

January,  1881.— Tim«  allowed,  two  hours, 

..  State  (in  fall)  the  mode  of  eleotion  of  the  President  and  Vioe-President. 

L  8tat«  the  two  ways  in  whicb   amendments  to  the  Confttitntion  may  be  pro- 

led  and  ratified.    What  can  you  say  as  to  the  power  of  the  President  to  veto  an 

endment ;  as  to  the  withdrawal  by  a  State  of  its  ratification  f 

I.  Explain  repriectj  amnesty,  executive  eeaeion,  prorogation,  and  diesolution, 

L  Describe  the  Tarions  courts  composing  the  judiciary  system  of  the  United  States. 

K  State  the  classes  of  cases  in  which  the  Supreme  Court  has  (1)  original  jurisdio- 

a,  (2)  appellate  Jurisdiction.    Explain  the  reason  for  the  XI.  amendment  and  its 

ject. 

\,  (1)  Explain  the  formation  of  the  State  of  West  Virginia.    (2)  Describe  the  position 

Missouri  during  the  rebellion.    (3)  Explain  the  meihod  by  which  the  States  in 

lellion  were  restored  to  their  former  position,  and  name  the  State  which  was  the 

It  restored. 

CONSTITUTION  OF  THE  UNITED  STATES. 
January,  1881. — Time  allowed,  four  hours. 

I.  With  whom  rests  the  power  to  impeach  f  to  try  impeachments?  to  suspend  pub- 
i  officers  in  recess  f  to  expel  members  of  Congress  f  to  remove  disabilities  from  per- 
Ds  formerly  in  rebellion?  to  originate  revenue  bills?  to  call  for  yeas  and  nays? 

regnlate  the  time,  place,  and  manner  of  holding  elections  of  Senators  ?  to  make 
Mties  ?  to  appoint  Senators  ?  to  fill  vacancies  in  recess  of  Legislature  ? 
n.  State  the  provisions  of  the  Constitution  in  regard  to  the  power  of  Congress  to 
w  taxes  in  general ;  to  lay  direct  taxes ;  to  lay  duties  on  exports.    What  is  pro\ided 

to  duties  le Wed  by  the  States  ?    Explain  fully  all  the  kinds  of  taxes  referred  to 

these  clauses.    What  is  a  tariff?  excise  ? 

ni.  Give  th^  constitutional  clause  relating  to  the  census.    How  are  Representa- 

"es  appointed?    Wbat  is  the  constitutional  limit  in  reference  to  apportionment ? 

fciat  was  the  ratio  of  population  first  adopted  ?  What  is  the  present  ratio  ?  Describe 

5  process  of  electing  Senators. 

!  V.  State  the  powers  of  Congress  in  regard  to  the  Army  and  Navy ;  in  regard  to  the 

litia ;  in  regard  to  the  prosecution  of  war.    What  is  the  tenure  of  office  in  the  Army 

d  Navy  ?    Give  the  constitutional  clause  in  regard  to  the  guaranty  and  protection 

23tat«  goverpments.    What  is  the  extent  of  the  power  of  Congress  over  places  ceded 

fthe  general  government  ?    What  reservation  is  generally  made  in  these  cessions?  . 

i^.  Show  why  a  State  legislature  cannot  revoke  its  own  grants.    How  are  municipal 

^rters  regarded  in  this  connection  ?    What  was  the  Dartmouth  College  case,  and 

.St  bearing  does  it  have  on  this  subject  ? 

^I.  What  are  legal  tenders  ?    What  decisions  have  been  made  by  the  Supreme 

t:a.rt  in  regard  to  making  Treasury  notes  legal  tenders  ?    Under  what  provisions  of 

>   Constitution  were  the  issues  made,  and  what  is  their  true  character?    Explain 

»   Tefnndiug  act  of  July,  1870. 

^11.  Enumerate:  (1)  the  absolute  prohibitions  on  the  States;  (2)  those  subject  to 

•iification  by  Congress.     What  are  inspection  laws  ?    Tonnage  duties. 

^Xll.  Define  treason.    What  is  necessary  to  the  conviction  of  treason  ?  What  is  the 

aishment  of  treason  ?   What  is  constructive  treason  ?    What  is  corruption  of  blood, 

^  how  does  it  work?    What  is  a  bill  of  attainder?  a  bill  of  pains  and  penalties? 

^At  is  the  reason  for  the  constitutional  prohibition  in  regard  to  bills  of  attainder? 
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RHETORIC. 

MOXniLT  EXAMIXATIOX. 

Frbruary,  1881. — Time  allowed,  two  kamr$. 

I.  (1)  Name  the  three  conditions  that  most  be  fulfilled  in  order  that  ikanipimwf 
attain  strength  or  sublimity.  (2)  Explain  any  one  of  these  conditiooiy  and  ihivli: 
application. 

II.  Give  the  fonr  main  rnles  to  secure  clearness,  with  an  original  example  if  fl^ 

III.  ''A  series  of  abstract  terms  is  difficult  to  follow.^  (1)  What  are  ahstnettB^ 
What  is  the  opposite  of  an  abstract  term  f  (2)  Show  the  corcectneas  of  tb«  ^i^ 
statement,  and  give  the  moditications  to  which  it  is  subject. 

IV.  (1)  Name  and  distingnish  the  three  principal  violations  of  brevity,  finif  ■' 
ginal  examples  of  each.    (2)  Name  the  three  sources  of  brevity. 

y.  Show  when  the  coupling  of  synonymous  words  and  phrasea  is  admiMible. 
VI.  (1)  Explain  fnUy pathl^y  humor ,  aud  wit    (2)  What  is  meant  by  mpH^ 
the  epigram  is  the  purest  representative  of  wit  f 

RHETORIC. 

MONTHLY  EXAMINATION. 

April,  1881,— Time  allowed,  twohoun. 

Omit  any  one  of  the  seven  questions  you  please ;  the  answers  to  six  only  are  iff"^ 

I.  Explain  the  terms  rhetoric^  BcienHJio  generalijaHon,  a  pkilaeopkieai  hiattrff  t0 
world  and  object  world,  unity,  figure  of  speech. 

II.  ^^All  our  intellectual  powers  are  reducible  to  three  simple  modes  of 
Name  and  explain  each  of  these  modes. 

III.  What  is  a  pointed  style  of  composition  f    Explain  Ioom  seateaee,  periti. 
sentence,  and  state  the  advantages  of  each  form  of  expression.     Explais 
verse  iteration,  and  epigram,  and  show  how  they  may  be  combined  with  a 
structure  of  sentences. 

IV.  Give  the  main  rules  governing  the  structure  of  the  paragraph. 

V.  ''A  description  is  more  easily  and  fully  realized  when  made  individiiiL^  ^ 
plain  the  statement,  and  give  reasons  for  it. 

VI.  Explain  the  importance  of  (1)  geography,  (2)  chronology,  in  the  tfi4f  * 
history. 

VII.  Discuss  the  principles:  (1)  "  Qualifying  words  shonld  precede  the  pb|«tf  ^ 
they  qualify";  (2)  ^^Expressions  most  nearly  related  in  thought  shdaM  be  H"^ 
closest  together."  What  general  principles  govern  the  position  of  the  sabjcct  n*"* 
predicate  f 

NAVAL  HISTORY. 

MONTHLY  examination. 

May,  1881. ^Timf  allowed,  two  houre. 

I.  Give  a  tactical  description  of  the  battle  near  Point  Drepannm,  with  4i«P*' 
state  the  dnto,  parties,  and  results. 

II.  Explain  the  terms  di-ekplous,  corrus,  earronade,  Greek firt,  the  dolphin.  . 

III.  Explain  when  the  following  were  first  used:  (1)  sheathing;  (2>  caniK*^  ^  I 
action;  {'^)  topsails;  (4)  chain  shot;  (5)  mariner's  oompass.    Give  a  brief  ki#^ 
last  named. 
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Give  an  acooant  of  Blake's  attack  on  Santa  Cmz.  Name  the  two  similar  at- 
made  by  Blake  at  earlier  i>eriod8  of  his  career,  and  show  how  these  attacka 
a  stage  of  development  in  naval  warfare. 

Give  a  brief  description  of  the  causes  of  the  first  Dntch  war.    Give  a  full  de- 

tion  of  the  battle  that  preceded  the  declaration  of  war. 

.  Give  a  tactical  description  of  the  second  battle  of  the  Texel,  with  diagram,  com- 

lers,  and  results.    Why  does  this  battle  mark  a  new  era  in  the  history  of  the  sail 

dT 

,  Give  a  brief  account  of  the  following:  (1)  De  Buyter;  (2)  Dnilios;  (3)  Themis* 

s;  (4)  Penn;  (5)  Prince  Rapert;  (6)  Monk.     Take  four. 

NAVAL  HISTORY. 

June,  1881.— Hum  allovedf  three  k^mre. 

Starred  qneations  are  altematiTes. 

'  1)  Give  some  aoooont  of  the  discoveries  of  the  early  Phcanician  and  Egyptian 
l^ers.  (2)  Give  a  brief  description  of  the  construction  of  Egyptian  galleys.  (3) 
ftiu  the  Greek  trireme  and  its  use. 

Describe  the  battle  of  Salamis,  giving  date,  opposing  forces,  commanders,  tactics 
ttle,  and  results. 

(a)  Give  an  account  of  the  improvements  in  ship-building  made  by  the  English ; 
iring  the  Dutch  wars,  and  (2)  during  the  eighteenth  century,     (h)  Explain  the 

(l)fri4jate,  (2)  close-hauled  line  ahead,  {3)flmh  deck,  (4)  h4ilf  deck,  (5)  quarter  deck. 
*.  (a)  Show  how  the  introduction  of  (1)  guns',  (2)  eaiU;  (3)  steam-engines;  (4) 
',  in  ships  of  war,  changed  the  methods  of  naval  warfare,  {h)  When  and  where 
he  torpedo  first  used  effectively  T 

Give  a  description  of  the  first  battle  of  the  Texel,  with  date,  opposing  forces, 
[landers,  and  results. 

(1)  Explain  breaking  the  line,  and  point  out  its  advantages.  (2)  Tell  in  what 
•n,  and  by  whom,  this  maneuver  was  first  used  successfully  in  modem  warfare, 
Crating  the  action  by  a  diagram.  (3)  Explain  the  object  of  this  maneuver  as 
liced  in  Greek  tactics. 

.  Give  a  short  and  distinct  account  of  the  battle  of  Aboukir  Bay,  with  diagram, 
mth  details  os  to  single  ships.  Give  also  date,  opposing  forces,  and  commanders, 
r  officers  prominently  engaged,  position  of  battle-ground. 

I.  Give  some  account  of  the  following  officers,  describing  especially  those  quali- 
)f  mind  and  character  in  each  one  which  bore  upon  his  profes8ional  career,  and 
ng  the  important  events  in  the  life  of  each:  (1)  Nelson^  (2)  Collingwood,  (3) 
e. 

I*.  Explain  the  improvements  or  new  applications  of  the  steam-engine  made  by 
following:  (1)  Papin,  (2)  the  Marquis  of  Worcester,  (3)  Watt,  (4)  Pulton, (5) 
won. 

II.  (1)  Give  a  brief  account  of  the  only  sea  fight  during  the  Franco-German  war 
!70-71,  giving  a  description  of  the  vessels,  and  the  results.  (2)  Give  a  detailed 
tint  of  the  action  off  Iquique  between  two  Peruvian  iron-dads  and  two  Chilian 
leu  vessels. 

II'.  State  the  relative  strength  and  distribution  of  the  opposing  naval  forces  at 

beginning  of  the  Russo-Turkish  war  of  1877-78,  and  give  a  full  account  of  one  of 

i  ve  torpedo  engagements  of  the  war. 

-  Battle  of  Trafalgar:  date,  locality,  opposing  forces  and  commanders,  tactical 

Is  on  battle,  effect  on  the  course  of  the  war.    Draw  and  describe  diagram  of 

e. 

*  The  starred  qaestion  is  an  alternate. 
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IX*.  Battlo  of  St.  Vincent:  date,  locality,  opposing  forces  mad  oomn 
and  deAcrilN;  diagram.  What  can  yon  nay  of  the  crews  of  the  SpaQial 
brietiy  to  the  part  taken  in  the  engagement  by  Tronbridge  ia  the  C 
in  the  Captain,  and  Collingwood  in  the  Excellent. 

FRENCH. 

JcxB,  1881.— Tune  alUnotd,  Jive  hamrw. 

Translate  into  French. 

HUMANITY. 

A  soldier  of  the  American  army  was  condemned  to  be  shot.  This  m 
by  close  economy,  had  been  able,  for  several  years,  to  sapport  his  i 
mother. 

General  Washington,  informed  of  the  filial  piety  of  the  offender, 
sent-ence,  and  only  had  him  discharged  from  the  regiment:  '*If  we  s 
death,^  said  he,  "we  shonld  mn  the  risk  of  killing  three  persona  lust 

GREAT  BRITAIN. 

The  British  Empire  com pri nee  England,  Ireland,  and  Scotland,  with  if 
England  is  divided  into  fifty  shires  or  counties.  This  conutry  pro«lnc 
honw»s  are  celebrated.  England  hns  many  colonial  possessions.  The 
is  Hindustan,  which  Is  divided  into  three  presidencies:  Bengal,  Madn 
Calcutta,  the  capital,  is  situated  on  the  Ganges.  These  presidencii! 
most  fruitful  of  the  plains  of  India.  Madras  is  situated  on  theCoromj 
Bombay  on  the  Malabar  coast.  The  Sikhs,  who  possessed  Lahore,  tl 
powerful  empire,  were  defeated  in  four  severe  battles  by  the  British  ar 
184A. 

London,  on  the  Thames,  the  capital  of  England,  is  the  moiit  popnloa 
important  commertMal  city  in  the  world.  Its  port  often  contains  mtm 
sand  vessels.  From  the  middle  of  London  bridge  the  Thames  offc*ni  tbi 
sight.  The  most  re  tiarkable  buildings  are  St.  PauVs Cathedral,  tbeTe 
and  Westminster  AbWy,  which  contains  t4>ml>8  of  members  of  the  Be; 
monnraonts  of  celebrated  men.  A  great  nnraber  of  8«injtres,  planted  y 
hellish  this  capital,  the  streets  of  which  are  generally  broad  and  cka 
is  the  capital  of  Scotland;  but  Glasgow,  situated  on  the  Clyde,  is  it* 
cial  town.  l>ablin  is  the  capital  of  Ireland.  Near  Inverness,  a  ara>pi« 
wan  fought  the  tremonilou8  battle  of  Culloden,  which  entirely  d«stiey< 
the  Stuarts. 

Dictation. 

(Taken  from  the  *•  Consent  dc  Ir-lS.") 

.  .  .   *'Ah!  Ic  brigand.     Dion  vruillc  qii'il  entre  encore  one  fni#  cb 

fends  la  t^tc  avec  nm  l!:u'bctt«*." 
Mr.  (iouldcn  ^^tjiii  constorn^. 

"C^'ommriit !  tu  u'h.s  pfiscric  qnrcVtait  taiixl"  dit-il :  **c'(^  done  vnii 
Kt  comtn*'  jr  baissais  la  tV't*-  saii**  ropondrt*,  joif^nant  les  niainM.  tl  ai»* 
"Ah!  la   joiincssr.  la  jeuncss<* :  r»*l«  nv  pcns<»  u  rien  .   .   .  i^uelir  \m 

qn<*ll«*  iinpniili'ijct'!" 

W  ^'  \\TiM\\%'\\tv\\  KW\c\\\t  ^v.  \\\  vi\vvk\ul»rr ;  puis  il  b'asbit  pour  easnyer  #« 
tante  Ot<h\**\  vWv*. 
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!  mais  ils  ne  Vauront  pas  toat  de  mdme;  lears  m^ohancet^  ne  servlront  k  rien : 

Joseph  sera  d^j^  dans  la  montagnoi  en  route  pour  la  Suisse/' 

IS  avez  tort,  m^re  Gr6del,  de  parler  comme  vons  fiutes  et  de  lui  donner  uu 

§  conseil. 

mauvais  conseil!  dit-elle;  vons  dtes  done  aussi  pour  faire  massacrer  les  gens, 

I,  rdpondit-il,  jen'aime  pas  les  guerres,  surtout  celles  oh  des  cent  mille  hommes 
la  vie  i>our  la  gloire  d'nn  seul.  Mais  ces  guerres-l&  sont  finies;  oe  n'est  plus 
gner  de  la  gloire  et  des  royanmes  qu'on  l^ve  des  soldats;  o'est  pour  d^fendre  le 
'on  a  compromis  dk  force  de  tyrannic  et  d'ambition.  On  voudrait  bien  la  paix 
ant !  Malheurensement,  les  Russes  s'avanoent,  les  Prussiens  se  mettent  avec 
los  amis  les  Autrichiena  n'attendent  qu'une  bonne  occasion  de  nous  tomber  snr . 
n  Ton  ne  va  pas  k  leur  rencontre,  lis  viendront  chez  nous,  oar  nous  allons  avoir 
>  sur  les  bras  comme  en  '93.  C'est  done  tout  autre  chose  que  nos  guerres 
ne,  de  Russie  et  d'Allemagne.  Et  moi,  tout  yieux  que  je  suis,  m^re  6r6del,  si 
»r  continue  dk  grandir  et  si  Ton  a  besoin  des  aneiens  de  la  R^publique,  j'aurais 
aller  faire  des  horloges  en  Suisse,  pendant  que  d'autres  verseraient  leur  sang 
fendre  mon  pays.  D^ailleurs,  ^coutez  bien  ceci :  les  d^serteurs  sont  mdpris^ 
Apr^s  avoir  fait  un  coup  pareil,  on  n'a  plus  de  raoines  nulle  part;  on  n'a 
p^re,  ni  m^re,  ni  clocher,  ni  patrie  .  .  .  On  s'est  Jug^  soi-mdme  incapable  de 
le  premier  de  ses  devoirs,  qui  est  d'aimer  et  de  soutenir  son  pays,  mdme  lors 
X)rt." 

GRAMMAR. 

rse  the  following  words :  Mon,  le  sien,  quel,  lesquelles. 

bat  different  forms  does  the  demonstrative  adjective  oe  take  before  nouns  T 

m  do  you  express  in  French  the  difference  between  this  and  thai  9 

re  the  plural  formation  of  nouns  and  the  principal  exceptions. 

w  is  the  feminine  of  adjectives  formed?    Give  exceptions. 

'e  the  position  of  objective  personal  pronouns  in  simple  and  in  compound 

and  also  with  the  imperative  mood. 

lat  is  the  place  of  the  adverb? 

e  the  names  of  primitive  tenses  of  French  verbs,  ind  tell  how  the  four  con- 

jb  are  distingntshed. 

irhat  mood  do  prepositions  govern  the  verb  ?    Giv€  exceptions. 

bat  tense  is  used  to  express  continued,  repeated,  aod  also  customary  action  ? 

hat  verbs  reqaire  the  dependent  verb  in  the  subjunctive?    Give  also  five  of 

mictions  requiring  the  subjunctive. 

hen  do  the  impersonal  verbs,  il  semhU—il  parait  require  the  following  verb 

khe  subjunctive — and  when  is  the  verb  put  in  the  indicative? 

bat  preposition  must  precede  the  infinitive  limiting  the  meaning  of  an  ab- 

*un? 

^e  the  rules  for  the  agreement  of  the  past  participle, — first  with  avoiVf — also 

«     Give  an  example  of  each  one. 

bich  auxiliary  is  used  with  active  verbs — which  with  the  passive — which 

reflective? 
'"O  verbs  being  joined  in  construction  with  the  same  subject,  in  what  mood 
^rst  govern  the  second  ? 

9te  in  a  table :  (a)  present  indicative,  first  person  singular  and  plural ;  (&) 
^^tson  singular  and  plural  of  imperfect;  (c)  second  person  singular  and  plural, 
^)  first  person  singular  and  plural,  subjunctive  of  aller,  venir,  vouloirj  ponvoir , 

Oh8  on  La  Fontainf/s  fables. 
'^  and  conversation. 
1?   A  R 
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8E€OIfD  CLASS. 

NAVAL  TACTICS. 

CADKT-MIDSIflPMEN  ONLY. 

June,  1881.— Ttm^  alUntedy  four  houn. 

1.  Draw  a  dia^am  of  a  fleet  of  24  TeeselB  in  line,  natural  order,  ahowiof 
divided  into  divisions  and  squadrons,  by  whom  commanded,  and  the  poiitioa 
mander-in-ehief,  division  commanders,  and  sqnadnm  commanders.     Draw  adi 

•  12  vessels  in  column,  natural  order.    Show  the  positions  of  the  commaiider-iB-c 
division  commanders. 

2.  What  is  a  general  signal,  and  how  is  it  made?  How  are  Teaaels  9Ttu^ 
obedience  to  a  general  eignal  f  What  is  a  special  signal,  and  bow  is  it  madrf 
is  a  maneuvre  commenced?  What  is  a  speed  signal  (day  and  night),  aod  b 
used? 

3.  A  fleet  being  in  column  of  vessels,  in  natural  order,  heading  north,  ioni 
columns  of  vessels  abreast  by  divisions  at  right  angles  to  the  original  dincti** 

4.  The  fleet  being  in  line  heading  north,  form  it  into  doable  echelons  fivatbi 
of  divisions,  preserving  the  original  direction. 

5.  The  fleet  being  in  line,  heading  north,  form  it  into  doable  ecbekm  fr 
flanks  of  divisions  on  their  left-centre  vessels,  preserving  the  original  directitf 

.6.  The  fleet  under  sail,  change  from  a  single  column  of  veesela  to  ooli»i< 
sels  abreast  by  divisions,  with  the  rear  division  to  windward. 

7.  Change  from  line  to  double  echelon  inverted,  from  the  right  and  lift  if  ^ 
right  centre  vessel,  fleet  heading  north. 

8.  The  fleet  in  double  echelon,  what  is  the  natural  order,  rererw  «dfr,  ii^ 
order,,  and  reverse  inverted  order  T 


INFANTRY  TACTICS. 

CADBT-MI8HIPMEN  ONLY. 

January,  1881.-— Tfmf  aU<nredy  famr  kamrt. 

1.  Describe  the  formation  of  a  company  of  infantry,  giving  the  pottiof  tki 
sergeants,  and  music.     How  formed  in  two  ranks  and  in  fours. 

2.  To  form  line  from  column  of  fours ;  to  the  right  or  left. 

3.  Describe  the  formation  of  a  battalion  of  infantry,  poets  of  ofllcert,  and  rrf! 
staff,  general  guides  and  markers,  field  music  and  band.    Form  the  battsIioiL 

4.  The  battalion  being  at  a  halt,  **  to  break  from  column  of  diviaioot  •tfsQ*' 
to  column  of  companies." 

5.  Deploy  a  battalion  forward  as  skirmishers.  How  are  intervals  rkwrd  ^ 
tended  T    The  battalion  being  deployed  as  skirmisherH,  assemble  the  battstK*- 

6.  Describe  the  dress  parade  of  a  battalion  of  infantry. 

GUNNERY. 

CADET-M1I>8HIPMEN  ONLY. 

June,  1881.— Time  allowed,  four  hourt. 

1.  How  is  the  battery  of  a  ship  of  war  supplied  with  powder  T  How  i»  tl*  T 
scuttles  arranged,  and  how  many  men  are  required  for  each  chain  of  seatt let.  ** 
are  their  duties^ 
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2.  Give  the  stations  of  a  crew  at  a  broadside  gun,  16  men  and  a  powder-man,  giving 
he  titles  on  the  right  and  left  sides  of  the  gan,  and  the  arms  belonging  to  each  man. 

3.  Give  the  words  of  command  in  their  proper  order  in  the  exercise  of  broadside  M. 
1j,  guns,  and  explain  in  detail  the  duties  of  each  member  of  the  gun's  crew  at  the 
order  "load." 

4.  Draw  and  give  the  nomenclature  of  the  3-inch  B.  L.  R. 

5.  Describe  the  organization  on  board  ship  of  the  companies  of  infantry,  the  cre^ws 
for  howitzers  and  machine  guns  for  service  on  shore,  as  given  in  the  ordnance  instrhe- 
tions. 

6.  Discuss  the  corrections  for  speed  and  wind  in  connection  with  pointing,  and 
explain  why  the  correction  for  speed  is  of  important  consideration  in  the  service  of 
modem  ordnance. 

DESIGNING  MACHINERY. 

CADET-ENGINBRRS  ONLY. 

June,  lS9l,—Time  allowed,  five  hours. 

[Qaestions  having  the  same  namber  are  alternates.] 

1.  (See  Fig.  1.)  Stroke  of  engine,  4,  revolutions  per  minute,  100;  the  shaft  revolves 
-with  uniform  velocity:  find  the  velocity  of  the  piston  when  the  crank  is  in  the  posi- 
tion shown. 

2.  Construct,  by  means  of  the  odontograph,  two  teeth  of  a  spur  wheel  of  i"  dia- 
metral pitch  having  32  teeth. 

3.  The  mandrel  of  a  lathe  is  to  be  driven  at  a  series  of  8  speeds  increasing  in 
geometric  proportion  with  a  common  ratio  of  2 ;  the  speed  changes  are  effected  by 
means  of  a  pair  of  equal  and  opposite  cone  pulleys  on  mandrel  and  counter-shaft,  and 
by  back  gear.  Find  a  train  for  and  make  a  sketch  of  the  back  gear,  the  pinions 
having  32  teeth. 

4a.  The  length  of  the  driving-arm  of  a  Whit  worth  quick  return  motion  is  3",  and 

the  ratio  Pgriod  of  advance  ^  7      ^^^  graphically,  the  distance  between  the  oen- 
penod  of  return  5  '        ^  ©    *-  ^> 

tres  of  the  driver  and  follower,  and  the  length  of  the  slot. 

Ab,  (See  Fig.  2.)  Construct  a  cam  which,  by  oscillating  through  an  angle  of  45^ 
with  uniform  angular  velocity,  shall  give  a  uniform  ascending  and  descending 
motion  to  a  rod  which  moves  in  the  path  BB*,  The  cam  is  te  move  on  an  axis  of 
which  A  is  the  trace,  and  is  to  give  the  ascending  motion  when  moving  in  a  left- 
handed  direction. 

5a.  Two  axes  A  and  B  meeting  at  an  angle  of  9  0^  are  so.  connected  by  level 

A        3 
wheels  that  they  revolve  with  an  angular  velocity,  ratio  ~  =  -.,  the  wheel  B  hav- 

IS       5 

ing  24  teeth.  Find  the  number  of  teeth  of  the  spur  wheel  whose  teeth  are  develop- 
ments of  those  of  A. 

bb.  «(See  Fig.  3.)  Axes  MN  and  PQ  revolve  with  equal  angular  velocities  in  a  left- 
handed  direction  as  viewed  from  the  ends  If  and  P  respectively ;  connect  them  by 
flat  bands  and  pulleys,  the  latter  being  20^'  diameter.  (Make  the  sketch  to  the  given 
scale.) 

6a.  (See  Fig.  4. )  Determine  the  number  and  direction  of  the  revolutions  made  by  the 
wheel  D  while  the  arm  E  makes  one  revolution  about  the  axis  X,  the  wheel  A  being 
fixed. 

6b,  (See  Fig.  5.)  Determine  the  extent  of  the  motion  of  the  cutters  for  each  revolil- 
tion  of  the  boring-bar. 

7a.  (See  Fig.  6.)  Find  to  the  nearest  V  the  travel  of  a  slide-valve  driven  by  the 
given  link  motion;  the  link  block  being  at  S.  Also  indicate  the  virtual  angolar 
advance. 
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7b,  The  crank  of  a  steam  engine  is  10''  (torn  a  dead  centre  when  the  sIMe-rilfi 
opens  to  adroit  steam,  and  the  piston  is  at  ^  stroke  from  beginning  when  the  steaali 
cut  olf ;  width  of  steam  port  opening  being  1" :  find  the  angnlar  advance  of  the  c 
trie,  the  lap  of  the  valve,  the  eccentric  arm,  and  the  anioant  of  lead.  Give  i 
to  the  nearest  i".     (Angularity  of  conuectiuK-rod  not  considered.) 

6a.  The  diameter  of  the  circle  passing  through  the  centres  of  the  paddkv  of  i 
feathering- wheel  is  20^ ;  immersion  of  ceutres  of  paddles,  2'  S" ;  depth  of  paddlei,  I; 
length  of  stem  levers,  2' ;  slip,  25  per  cent. ;  the  paddles  leave  water  which  is  moTiii|;rf 
with  i  the  velocity  of  the  centre  of  the  vertical  paddle.  Find  the  centre  of  tli«ec«a- 
trie,  making  the  construction  to  a  scale  of  f  =  1'. 

Sb,  (See  Fig.  7.)  AB  is  the  lower  lever  of  the.  parallel  motion  of  a  steam  indinlK, 
the  tracing-point  l>eing  at  the  middle  of  the  connecting  link,  and  having  a  slni^ 
(approximate)  stroke  of  2" ;  the  fixed  centre  of  the  upper  lever  is  in  the  line  CUt 
Find  the  path  of  the  tracing-point  and  the  upper  fixed  centre. 

9a.  The  temperature  of  a  furnace  is  310(P  F.,  and  that  of  the  chimney-gases  bSO^ :  ik 
combustion  of  1  pound  of  coal  gives  13800  thermal  units;  the  mean  rates  of  tnuuBS 
sion  of  heat  is  5000  units  per  hour,  per  square  foot  of  heating-surface.  Find  hfv 
many  pounds  of  coal  per  hour,  and  hoi7  many  square  feet  of  heating-snrfaee  ire  i» 
quired  to  evaporate  2400  pounds  of  water  per  hour  from  120^  F.  to  steam  of  til  pooA 
pressure  per  gauge. 

9b.  A  certain  engine  requires  1,200  pounds  of  steam  per  honr  at  a  temperatsR  li 
300*^  F. ;  temperature  of  feed  water,  120°  F. ;  density  of  feed  water =f  per  hydraM 
ter;  density  of  water  in  boiler = If  per  hydrometer.  Find  the  weight  of  feed  viti 
per  hour,  and  the  percentage  of  heat  lost  in  the  water  blown  off,  to  keep  the  wall 
at  the  required  density. 

10a.  Find  the  volume  of  a  jacketed  cylinder  for  a  condensing-engine  to  develq 
800  HP  under  the  following  conditions:  Saturated  steam  of  75  iiounds  per  gMfi 
initial  pressure ;  cut  ofi'  at  i  stroke  from  beginning :  clearance  =  i piston  displareioaa 
back  pressure  before  closing  exhaust  valve  =  4  pounds;  final  pressure  of  R>compn» 
sioD  =  16  pounds ;  revolutions  per  minute  =  80. 

106.  From  indicator-diagram  and  data  on  sheet  K,  find  the  efficiency  of  tht-  N>:!-r^ 

11.  Construct  an  indicator-diagram  for  a  non-condensing  engine  of  33"  stmkr  Tu 
3"  clearance ;  initial  steam-pressure  57  pounds  per  gauge ;  the  variatioun  of  pr*¥#- 
ures  and  volnmes  following  Mariotte's  law;  the  steam- valve  o]>eus  at  beginning ^ 
stroke  and  closes  at  3"  from  beginning  of  stroke ;  exhaust-valve  opens  1"  from  ^d4 
of  stroke  and  closes  9"  from  end  of  stroke.  (Scale  of  pressures,  -^"z^l  pound:  foSt 
of  stroke,  li"  =  l'.) 

12.  The  indicator-diagram  on  sheet  K  was  taken  from  the  engines  of  a  ship  rtrtfr 
ing  10  knots  per  hour.  New  engines  are  to  bo  built  to  drive  her  12  knots  per  bor 
with  a  mean  piston  pressure  of  30  pounds  per  square  inch,  and  a  piston  speeil  o(  H* 
feet  iH»r  minute :  find  the  requirt^d  piston  area  in  square  feet,  the  percentage  of  'am 
/rom  slip,  friction,  etc.,  remaining  the  same. 


X)iGPA.RTM:ENT  OW  -A^STRONQMY,  NASVIG ACTION,  AND 

SXJRVKYINQ-. 

ASTRONOMY. 

CADET-MIDSHIPMEN. 

January,  18SI.— Time  allowed j  four  hours, 

1.  AVhen  is  a  transit  instniment  accurately  adjusted  in  the  plane  of  th^  iMndi** 
What  is  the  chief  use  of  the  altitude  and  azimuth  iii.strumentf  State,  withocTi- 
plaining,  five  reasons  which  tend  to  prove  the  rotation  of  the  earth  on  it«  axw.  S*** 
the  lengths  of  the  polar  and  equatorial  diameters  of  the  earth. 


SECOND   CfLASS.  lOl 

How  woald  yon  constmct  a  vernier  to  read  to  7^  seconds  of  arc,  the  limb  being 
Sded  to  7^  minutes  f  What  is  the  caose  of  the  index-error  of  a  sextant,  and  how  is  it 
*j|ied  to  an  observed  altitude  f  Give  the  signs  of  application  to  an  observed  alti* 
■  «f  refraction,  parallax,  and  dip,  and  the  reason  for  each. 

Explain  the  methods  of  the  text  for  finding  the  latitude  at  sea.  How  is  the  Ion- 
ud6  found  at  sea,  using  a  chronometer  f    Define  solstitial  colure. 

Define  equation  of  time  in  term%of  hour-angle,  and  of  longitude  and  right  as- 
Ion.  To  what  two  causes  is  it  due  f  State  the  law  of  universal  gravitation,  and 
CJfr  it  in  the  case  of  the  moon. 

State  Kepler's  laws.    What  is  the  cause  of  precession  f    Define  sidereal,  tropical, 
■uiomalistic  years,  and  state  the  causes  of  the  differences  of  their  lengths.    Which 
b  used  in  the  calendar,  and  why  f 
Xeduce  formulas  for  finding  the  distance  of  the  moon  from  the  earth.    Find  the 
-«eal  period  of  the  moon.    What  causes  the  moon's  libration  in  longitude  T 
JBtate  the  seven  elements  of  a  planet's  orbit.    An  occultation  occurring  at  new 
a^  will  the  star  disappear  behind  the  bright  or  dark  limb  of  the  moont 
JState  the  causes  of  the  daily  inequality  of  the  tides.    How  can  you  determine 
»«]fiected  establishment  of  a  port  f    What  causes  spring-tides,  and  when  do  they^ 
r*  T    Which  of  the  tides  of  a  certain  day  will  be  the  higher,  and  why  T 
^IHiat  is  the  difference  between  a  parallel  of  latitude  and  a  circle  of  latitude? 
cm  occurs  the  apparent  retrograde  motion  of  an  inferior  planet  T    Explain  the  phe- 
vxia  presented  by  Jupiter's  satellites. 

'^Vhat  are  comets,  shooting-stars,  and  (erolites  f  When  do  the  most  prominent 
sbowers  occur  f  State  the  elements  of  the  parabolic  orbit  of  a  comet.  How  are 
c»4italogued  T  What  is  a  binary  star  t  What  is  the  difference  between  astronom- 
^xid civil  timet 

ASTRONOMY. 

CAI>XT^linD6HIPMEN. 

JuNS,  IQSl.^Ume  allowed^  four  kour$, 

^^  is  intended  to  place  a  light  which  shall  be  visible  at  a  distance  of  thirty  sea 
^  to  an  observer  twenty  feet  above  the  water.  Required,  the  necessary  height  of 
t*Rbt. 

^une  20,  1881,  in  Long.  6*»  E.  Required,  the  time  of  p.  m.  high-water,  the  estab- 
^^^ont  being  6*^  20'";  required,  also,  the  moon's  declination  at  the  instant  of  high- 

'June  5. 1831,  at  Annapolis.  Lat.  38^  58'  53''  N.  Long.  5«»  5«  5a".5  W.  Required, 
^^)eal  mean  time  of  the  transit  of  Jupiter,  and  its  meridian  altitude. 

•^ane  5,  1881,  at  8''  30™  a.  m.  local  mean  time,  the  true  distance  of  the  moon  from 
^Im  is  94^  30'.    Required,  the  longitude.     [Work  to  second  differences.] 

%/nne  5,  1881,  at  Annapolis.  A  bright  star  is  seen  crossing  the  meridian  at  9^  11"* 
^^  n^  at  an  altitude  of  about  71^,  and  bearing  south.    Required,  the  name  of  the 

[Show  work.] 
Onne  5, 1881,  in  Long.  6*>  E.    W.  T.  obs.  10«»  10™  30«  a.  m.    C— W  8»»  20"  0«  C.  C— 
'^^  20*.    Required,  the  local  sidereal  time ;  also  the  hour  angle  of  the  star  Sirins« 
^one  5, 1881,  at  5  p.  m.  Greenwich  mean  time.      Observed  altitude  of  moon's 
^^  limb  35^  20^  0".  Height  of  eye,  25  feet.   In.  cor.,  +2'  a'.   Required,  the  true  alti- 

of  the  moon's  centre.  At  same  time,  the  observed  double  altitude  of  sun's 
^  limb  by  artificial  horiteon  is  m^  0'  0".  In.  cor.,  +2'  0".  Required,  the  true  alti- 
Trf  the  sun's  centre.  At  same  time,  the  observed  altitude  of  a  star  is  35"  0'  O'^* 
Or.,  -h2  0".    Height  of  eye,  25  feet.    Required,  the  true  altitude  of  the  star. 
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ASTRONOMY. 

CADET-ENGINEERS. 

June,  1881. — Time  allowedf  fdur  hours, 

1.  Illustrate  by  a  figure  aud  detioe  vertical  circle,  prime  vertical^  altitude,  aziost 
hour  auglo,  right  ascensiou,  declinatiou,  and  the  parts  of  the  astronomical  trian^l 
Defiue  solar  and  sidereal  time. 

2.  What  is  the  astronomical  clock,  and  how  is  its  error  found  f  When  i^  a  tnu 
instrument  accurately  adjusted  f  What  are  the  uses  of  the  meridian  circle  aud  altitn 
and  azimuth  instrument  f 

3.  Show  how  the  form  of  the  earth  and  the  length  of  its  radius  are  determiM 
Explain  hrieiiy  the  different  proofs  of  the  earth's  rotation  on  an  axis.  What  uci 
cause  of  the  moon's  libratiou  in  longitude? 

4.  Define  eliptic,  vernal  equinox,  solstitial  colure,  sidereal,  tropical^  and  anomiiisi 
years.  Explain,  and  illustrate  by  a  figure,  the  determination  of  the  elliptical  fora 
the  earth's  orbit. 

5.  State  the  cause  of  the  change  of  seasons  and  of  what  this  cause  is  the  lenl 
Explain  the  origin  of  the  calendar  now  in  use.    What  is  nutation  f 

6.  Deduce  the  formulas  for  determining  the  distance  of  the  moon  from  the  cut 
State  the  distance. 

7.  At  what  phase  of  the  moon  does  a  lunar  eclipse  occur?  State  the  different kia 
of  lunar  eclipses  and  of  solar  eclipses.  Which  occur  more  frequently,  aud  vitj 
Which  are  seen  more  frequently  at  any  place,  and  why  f 

8.  State  the  causes  of  the  tides  and  the  causes  of  the  daily  inequality  of  tlie  tidi 
W^hich  tide  of  the  day  will  be  the  higher  T  What  is  priming,  and  wheu^oes  it  uccu 
Name  the  planets  in  the  order  of  distances  from  the  sun,  and  in  the  oAier  of  tuMg: 
tudes,  aud  state  the  number  of  satellites  by  which  each  is  attended. 

9.  What  recently  discovered  fact  tends  to  disprove  the  nebular  hyi>othe8iflf  W2u 
is  the  lat  c  theory  regarding  the  composition  of  comets  f  Upon  what  <lepends  the  ad.* 
lar  length  of  a  comet's  tail  f    State  the  live  elcmeuts  of  a  coiiu't'a  tirbit  (paralH'i:   . 

10.  Into  what  classes  are  nietttors  divided  f  In  what  montliA  do  the  most  {•mqiiL'-: 
star-showers  occur f  How  are  fixed  stars  clasNitied,  aud  how  catalogued?  Whi:] 
the  distinction  between  double  and  binary-  stars  ? 


X>ICr»ARTMICNT  Oin  IPHYSICS  J^NID  CHEMIsJXRY. 

HEAT. 

June,  1881. — Time  allowedy  four  hours. 

[Ten  qucHtions  required ;  viz.,  the  seven  starred  and  any  other  thrc«.] 

1*.  What  precautions  must  be  observed  in  determining  the  l>oiling  point  of  wiv:' 
What  are  the  English  and  tYench  standards  of  length  and  ma**  f  Detine  !*|»ecini  h- »: 
latent  heat.  Why  does  a  pond  4  feet  deep  freeze  over  more  quickly  than  one  W-"'^' 
deep? 

2*.  You  have  taken  ashori^  at  Toulon  an  English-made  baronietor  to  compirp  «"'• 
a  French  standard  barometer  (both  scales  bniss).  The  English  n^ai^s  '>  .31.  -- 
French,  72'^'"'" ;  temperature  10^'  C.  What  is  the  error  of  your  barometer?  Ciirifivir:^ 
of  expansion  of  brass  is  .()(MK)19. 

3*.  Explain  fully  Ke;xiiault*8  method  of  determining  the  absolute  dilatation  of  e^ 
cnry,  and  derive  the  formula. 

4.  Define  dew-point,  relative  humidity,  hygrometric  quality.  Explain  thf  wd  »^ 
dry  bulb  hygrometer. 
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,  Find  the  weight  of  a  litre  of  air,  temperature  of  dry  bulb  20°  C,  wet  bulb  15° 

arometer  755"™,  maximum  tension  corresponding  to  15°  =  12.7"*™,  Bpecific  gravity 

laeons  vapor  0.6235,  specific  heat  of  air  0.2375. 

What  will  be  the  true  weight  of  a  body  (specific  gravity  of  substance  being  2.5) 

h  weighs  100  grammes  in  the  air  of  which  the  weight  was  determined  in  previous 

aont    Specific  gravity  of  weight,  9. 

What  relation  exists  between  the  radiating  and  absorbing  powers  of  vapors,  and 

does  this  explai n  the  presence  of  dark  lines  in  the  solar  spectrum  T    What  is  meant 

lality  of  heat  rays? 

Explain  the  flow  of  heat  across  a  wall,  and  also  the  difference  between  transmis- 

3f  heat  and  transmission  of  temperature. 

How  many  litres  of  steam  at  100°  C.  will  be  necessary  to  melt  10  kilogrammes 
^  at  0°  C.  and  raise  the  temperature  to  23°  C.  T 

Make  a  careful  drawing  of  Regnault's  apparatus  for  determining  the  specific 
of  gases,  and  explain  how  the  weight  of  gas  which  passes  through  the  oalorime- 

determined. 

Given  the  specific  heat  of  air  under  constant  pressure  (0.2375),  find  the  specific 
of  air,  the  volume  remaining  constant.  Specific  gravity  of  Hg.  13.596. 
.  A  rain-drop  falls  from  the  height  of  1^  miles.  How  much  would  its  tempera- 
te raised,  assuming  that  it  imparts  no  heat  to  the  air  or  the  ground  f  The  heat 
r>ed  to  raise  a  pound  of  water  from  0°  C.  to  200°  C.  and  vaporize  it,  represents 
bnical  work  which  would  be  sufficient  to  raise  a  ton  weight  through  what  height  T 
State  what  transformations  the  heat  generated  in  a  furnace  of  a  steamship 
xig  the  ocean  undergoes,  and  what  finally  becomes  of  it. 
ire  that  there  can  be  no  lower  temperature  than  the  zero  of  the  absolute  scale. 

CHEMISTRY. 

January,  1881.— I^iiw  allowed,  four  hour$.     • 

^wo  questions  are  nambered  alike,  each  cadet  will  elect  which  he  will  answer.    No  mark  will  be 
given  on  more  than  one  of  these  questions.  J 

^te  the  laws  of  definite  and  multiple  proportions,  and  illustrate  them  by  the 

i  of  nitrogen. 

I^tate  the  three  laws  which  govern  the  gaseous  condition  of  matter. 

define  atom;  molecule;  analysis;  synthesis;  specific  gravity. 

Under  what  four  heads  may  all  chemical  reactions  be  grouped  T    Define  each. 

^how  by  graphic  symbols  what  is  the  condensation  ratio  of  HgO,  HgO,  HjN,  H9P, 

OdClfl. 
Prove  that  the  specific  gravity,  referred  to  H,  of  a  substance  in  the  state  of  a 

nves  us  one-half  it«  molecular  weight. 

A^nalayze  the  following  reaction :  2  KNO3  +  S  -f-  3  C  =3  COi  +  2  N  +  KaS. 
By  the  action  of  sulphuric  acid  on  potassium  chloride,  perchloric  oxide,  potas- 
perchlorate,  hydrogen  potassium  sulphate,  and  water  are  found.    Write  the 

lOD. 

VTrite  the  chemical  names  for  AggS,  Pb  (NOs)^,  H,804,  H9SO3,  NajSOs,  Bai  (CtHaOt)». 

Write  the  formulas  for  sodium  .oxide,  sodium  hydrate,  sodium  nitrate,  calcium 
iate,  calcium  sulphite,  calcium  sulphide,  ferrous  chloride,  ferric  chloride. 
VThat  volume  of  pure  glycerine  (Sp.  Gr.  128)  will  be  required  to  furnish  1  kilo. 
i  -nitro-glycerine  T    How  is  nitro-glycerine  made  t 

The  percentage  composition  of  a  gun  cotton  being  C24.24,  H2.36,  N14.14,  and 
^  find  its  simplest  empirical  formula. 

Pive  grammes  of  a  gunpowder  gave  on  analysis  3.75  grms.  of  KNO3,  1.13  grms. 
and  5.39  grms.  of  BaSO^.    Calculate  the  percentage  composition, 
describe  the  process  for  making  cast  iron ;  wrought  iron ;  steel  by  the  cementa- 
trocess ;  steel  by  Bessemer  process. 

ron  mst  destroys  sails.    Charcoal  destroys  sewer  gases.    £xp\a\u  t\ie  Cb^Won  q1 
BuhtUaiceB,  mndgive  other  examples  of  this  action. 
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10.  In  two  similar  Jars,  filled  with  O,  equal  weights  of  C  are  tmniad.  Ii  < 
ment  1  the  charcoal  is  in  one  mass.  In  experiment  2  it  ia  powdered.  Coaya 
quantity  and  intensity  of  the  energy  developed  in  each  case. 

10*.  What  constitutes  an  explosion  T    To  what  do  exploeiTea  owe  their  tma\ 

11.  What  are  the  relative  advantages  of  Chili  and  India  saltpetre  for  we  t 
powder  f  How  may  they  be  distinguished  from  each  other  t  What  an  tbt  tm 
eacht 

11*.  Why  is  H.iS04  used  in  making  nitro-glycerine  T  Give  otlier  ezaapktif 
which  depend  on  the  same  characteristic. 

12.  What  is  dynamite  f    Gum  dynamite  or  explosive  gelatine  T 

12*.  Write  the  graphic  formula  for  glycerine,  and  show  how  ite  Tariooa  aiti 
stitution  products  may  he  found.    What  is  a  nitro-substitatiou  product  f 

DKPA.RTMIKN'X  OW  lidKCH-ALNICS  ANX)  .A^PPX^SD  MA 

CALCULUS. 
January,  1881,— Time  allowed^  four  karnn, 

3.  (a)  If  a  square  piece  of  sheet- lead  whose  side  is  a  hare  a  aqnare  cut  isti^* 
corner,  find  the  side  of  the  latter  square  in  order  that  the  remainder  may  fern  t^ 
of  maximum  capacity. 

(fr).  A  cylindrical  trough  is  constructed  by  bending  a  given  lectangohg  iW^' 
its  breadth  being  denoted  by  2a;  find  the  radius  of  the  cylinder  when  tkt  cafi^^ 
the  trough  is  a  maximum. 

4.  (a)  Expand in  powers  of  x;  find  five  terms. 


(6) 


/n  +  AN^.^r      A       ,    1         *'        _,    1         ^        ,        1 
Givenlog^--^-^-^|^.^^-^+3^.^^-^+5^g,^^y+--]. 


and  log,  2  =  0.6931472,  compute  ]og«  17. 
5.  (a)  Trace  the  curve  ^  (x  —  a)  =  ac*  -|-  iufi.    (6)  Derive  the  equation^ 


d9 
de 


=[-©•]' 


6.  Derive  the  expresnion  for  the  radius  of  curvature  in  rectangular  co-oriis 
and  find  the  radius  of  curvatare  of  the  ellipse. 

7.  Find  the  value  of  f  ^' dj:     and  of   P  (*  +  1 )  dx 

J 2  (X  -  1)«  (x»  +  1)'  J ,    X  (1  +  xi)  • 


dO 


8.  Integrate-:— y^    — .— »  and  find  the  whole  area  between  the  axis  ©f*«' 

*        sin  ■  0  cos  1 0 

curve  y  (a^  -f  J^)  =  «'• 

9.  (a)  Find  the  area  of  the  trochoid  x  =  a^ — h  sin  ^,  jf  =  a  —  h  oca  #. 
(6)  Find  the  length  of  the  cardioid,  r  =  a  (1  4-  cos  6). 
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■  10.  (a)  Find  the  area  inoladed  between  the  curves, 

jf«  —  4<wf  =  0,  and  ac*  —  4ay  =  0. 
(()  The  curve  xjf^  =  4a'  (2a  —  x)  revolves  about  its  asymptote ;  find  the  volume  gen- 
ni4 


Extra  question, 

(a.)  Find  the  volume  of  a  barrel  T^hose  height  is  2A,  and  whose  longitudinal  section 
I  Mnongh  the  centre  is  a  portion  of  an  ellipse,  the  foci  being  at  the  ends  of  the  barrel, 
.  whose  transverse  diameter  is  2b, 


=t 


(h.)  Evaluate 


Jf   log  xdx 
0    (1  — x)*" 


MECHANICS. 
June,  1881.— Time  allowed,  four  hours, 

1.  A  weight  of  6  pounds  resting  on  an  inclined  plane  whose  height  is  3  feet  and 
whoee  base  is  4  feet  is  attached  by  a  string  to  an  equal  weight  hanging  over  the  top 
of  the  plane ;  find  how  much  must  bo  added  to  the  weight  on  the  plane  that  there 
may  be  equilibrium,  and  determine  the  pressure  on  the  plane. 

Two  small  rings  slide  on  the  arc  of  a  smooth  vertical  circle,  a  string  passes  through 
both  rings  and  hangs  below  the  arc,  three  equal  weights  being  attached  to  it,  one  at 
each  end  and  one  on  the  portion  between  the  rings ;  find  'the  position  of  the  rings 
when  they  are  in  equilibrium. 

2.  A  heavy  uniform  rod  is  capable  of  moving  in  a  vertical  plane  about  a  hinge  at 
one  extremity ;  a  string  fastened  to  the  other  extremity  passes  over  a  smooth  peg 
Tertically  above  the  hinge,  and  at  a  distance  from  it  equal  to  the  length  of  the  rod, 
and  has  a  weight  P  attached  to  it ;  determine  the  position  of  equilibrium  of  the  rod, 
Mid  its  pressure  on  the  hinge. 

Or— 

2.  CoDstruct  a  screw  such  that  a  force  of  112  pounds  acting  on  an  arm  of  ten  times 
the  radius  of  the  screw  may  raise  5  tons. 

3.  Two  right  cones  have  a  common  base  and  have  their  vertices  on  the  same  side  of 
the  base;  determine  the  centre  of  gravity  of  the  solid  included  between  these  cones. 

Find  the  centre  of  gravity  of  the  solid  ibrmed  by  the  revolution  of  the  sector  of  a 
etrcle  about  oue  of  its  extreme  radii. 

4.  Derive  the  equation  of  the  catenary. 
Or— 

4.  A  man  walks  with  uniform  velocity  in  a  straight  line  dragging  after  him  a  weight 
attached  to  a  rope  whose  length  is  a,  the  initial  position  of  the  weight  being  in  a 
perpendicular  to  and  at  the  distance  a  from  the  straight  line;  determine  the  equation 
of  the  path  described  by  the  weight. 

5.  Derive  the  laws  of  falling  bodies. 

A  body  dropped  from  the  top  of  a  tower  whose  height  is  60  feet,  reaches  the  bottom 
of  a  well  at  the  foot  of  the  tower  in  3  second^;  find  the  depth  of  the  well. 

6.  A  body  describes,  in  saccessive  intervals  of  4  seconds  each,  the  spaces  24  feet  and 
64  feet  in  the  same  straight  line ;  determine  the  accelerating  force  and  the  velocity  at 
the  beginning  of  the  first  interval. 

Prove  that  the  momentum  of  a  system  is  the  same  after  impact  as  before,  and  that 
the  relative  velocity  after  impact*  is  — e  times  the  relative  velocity  before  impact. 

7.  A  ball  moving  on  a  smooth  horizontal  table  impinges  on  two  others  in  all  re- 
spects like  it  which  are  lying  in  contact,  at  the  same  moment;  determine  the  mutual 
elasticity  of  the  balls  if  the  impinging  one  is  brought  to  rest. 

The  earth  being  regarded  as  a  sphere  of  uniform  density,  derive  a  formula  for 
determining  gravity  at  any  place. 

8.  Find  the  time  of  oscillation  of  a  single  pendulum  (three  terms) 
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Givea  the  radios  of  gyration  of  a  body  aboat  ao  axis  throagh  the  eentR  tf  i 
parallel  to  the  axis  of  suspeiisiou,  and  the  distance  between  these  axes;  A 
formula  for  determining  the  length  of  the  eqaivalent  simple  pendalnm. 

9.  The  directive  force  tending  to  restore  a  magnetic  needle  to  its  initial  f 
when  deflected)  being  proportional  to  the  deflection  and  action;  at  iht  pob 
magnet,  find  the  time  of  one  oscillation. 

9.  Determine  the  radins  of  gyration  of  a  chord,  subtending  the  angle  fa 
centre  of  a  circle  whose  radius  is  a,  about  an  axis  passing  throagh  the  eeotiv 
circle  perpendicular  to  its  plane. 

FOR  CADRT-MIDSHIPMEN. 

10.  Show  that  the  time  of  describing  any  portion  PQ  of  the  path  of  a  pnje 
proportional  to  the  difference  of  the  tangents  of  the  angles  which  the  langn 
at  P  and  Q  make  with  the  horizon. 

Divide  a  rectangular  aperture  in  the  side  of  a  vessel,  kept  constantly  d^l«< 
fluid  to  the  top  of  the  aperture,  by  a  horizontal  line  so  that  the  quantities  disel 
per  unit  of  time  from  the  two  apertures  may  be  equal. 

FOR  CADKT-ENOINERR8. 

10.  A  roil,  whose  length  is  20  feet  and  transverse  section  is  half  of  one  iqasn 
bears  a  dead  ]oa<l  of  5,00Q  pounds;  find  the  live  load  that  will  produce  so  iu 
neons  elongation  of  another  tenth  of  an  inch. 

A  wagon  weighing  5  tons  and  attached  to  a  rope  worked  by  a  statioDsrr  tm 
going  down  an  inclined  plane  at  the  rate  of  four  miles  |>er  hour,  wht^n  it  i**^ 
stopi>ed ;  find  the  greatest  tension  on  the  rope,  which  has  a  secti6nal  area  of  foor  i 
inches,  and  is  600  feet  in  length.    i:=25,000,000,  p=32. 

Extra  question. 

Find  the  centre  of  gravity  of  the  portion  of  the  solid  sf*=rjf  which  is  cat  off  1 
five  planes  x=0,  y  =  0,  ^=0,  x  =  a,  y  =  b. 

Find  the  centre  of  pressure  on  one  loop  of  the  lemniscata,  f«=a*  cos29,  th* 
line  being  vertical,  and  the  node  in  the  surface  of  the  fluid. 

DIFFERENTIAL  AND  INTEGRAL  CALCULUS. 

RLRCnVE  COUR6B. 

January,  ISSh—Time  allowed,  four  kour$. 

Cadet' Midshipmen  L,  Nixon,  J,  7.  Amold.and  8,  8,  Wood. 
Cadet- Engineers  B,  W,  Oatewood,  E,  TheisSf  G,  B,  Ferguson,  J,  H.  ntis,  sW  ^■ 
Creighton. 

1.  Evaluate  -      —  '  ~  -    I  ,  and  find  the  value  of  ^^  I       ,  having  given 
ac3_3fljrf-<-y»-ha»=0. 


2.  Given  JL^  =  i.  ^  +  n.  ^_^_  „^^^^^^  +  ii,^J  .  ^ d,m. 


X 

C -1 2^'^'  1. 2~~  ^9  1. 2.  3. 4  "^  '^  1. 2. . .  6 

for  B  cot  6. 

Prove  De  Moi\Te*8  theorem,  and  thence  show  that  tJ^i  =  £  t . 
3.  Trace  the  curve  y  (1 -f  fx  )=:j(l  —  f  V  ). 
If  J"=:  ae^cosiPfSkudy^^ae^sin  <jp,  prove  that 
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Prove  Lagrange's  theorem,  and  expand  y'  in  powers  of  x,  haying  given  y  =  a-^xy*, 
rrace  the  cnrve  y^jfi  cosec*  Xy  and  find  the  area  between  the  curve  and  the  axis 


Svaluate  f   ^^ ,  and  express  in  gamma-f unctions    /   /t_x**^*«i» 

rind  the  area  of  the  loop  of  the  curve  «*  +  y*  —  Sox'y  =  0. 
rind  the  length  of  the  curve 

»  =  |(.«+i-).  *  =  a[»(/---ei)-2«} 

The  axis  of  a  right  cone  coincides  with  the  generating  line  of  a  cylinder:  the 
)ter  of  both  cone  and  cylinder  is  equal  to  the  common  altitude ;  find  the  volume 
be  surface  of  each  of  the  parts  into  which  the  cone  is  divided  by  the  cylinder. 

MECHANICS. 

ELECTIVE  COURSE. 

let' Midshipmen  L.  Nixon^  J,  T,  Arnold,  and  8,  S,  Wood. 

let-Engineers  B,  W,  GaUwoody  E,  TheUu,  W.  H,  P,  Creighiim,  G.  R.  Ferguson,  and 
FitU. 

i  man  is  in  a  boat  on  a  river  at  a  distance  a  from  the  shore  and  h  from  a  fall 
bter  ahead;   if  the  velocity  of  the  stream  be  Vy  prove  that  he  cannot  escape  the. 

nless  he  can  row  with  a  velocity'  ->    --  ^^  V,  and  that,  in  case  he  can  row  at  this 

the  direction  in  which  he  must  row  is  at  right  angles  to  the  line  Joining  his  posi- 

vith  the  point  of  the  bank  opposite  the  fall.    Find  also  the  direction  in  which 

II  have  the  least  distance  to  row  to  reach  the  bank,  supposing  his  velocity  greater 

this  minimum. 

k  particle  acted  ux>on  by  two  centres  of  attraction,  each  attracting  with  an 

Mty  varying  inversely  as  the  square  of  the  distance,  is  projected  from  a  given 

between  them ;  find  the  velocity  of  projection  that  the  particle  may  just  arrive 

»  initial  point  of  attraction  and  remain  at  rest  there. 

i.  fine  thread  having  two  weights  each  equal  to  P  suspended  at  its  extremities 

g  over  tw^o  smooth  pegs  in  the  same  horizontal  line ;  a  weight  Q  is  then  attached 

>  middle  portion  of  the  string  between  the  pegs  and  allowed  to  descend  under 

by ;  find  the  velocity  of  Q  at  any  depth  below  the  horizontal  line. 

^how  that  the  velocity  at  any  point  of  a  central  orbit  is  independent  of  the  path 

bed,  and  depends  solely  on  the  intensity  of  the  attraction,  the  distance  of  the 

from  the  centre,  and  the  velocity  and  distance  of  projection. 

Pind  the  law  of  attraction  in  order  that  a  particle  may  describe  the  iemniscata. 

1^  cos  26,  the  centre  of  attraction  being  at  the  pole. 

Due  particle  begins  to  fall  from  the  higher  extremity  of  a  vertical  line,  and  at 

%me  instant  another  is  projected  upwards  from  the  other  extremity  with  a  given 

lity,  the  particles  moving  in  a  medium  of  which  the  resistance  varies  as  the 

Vr 
;ity ;  show  that  the  time  at  which  they  will  meet  will  be  r  log  — ,   where  a 

)  length  of  the  line,  V  is  the  velocity  of  projection,  and  the  retardation  due  to  the 
ance  is   -  of  the  velocity. 

i  heavy  particle  is  projected  from  a  given  point  in  a  given  direction  with  a  given 
ity,  and  moves  in  a  uniform  medium,  whose  resistance  varies  as  the  cube  of  the 
ty ;  determine  the  motion  of  the  particle. 
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I>B3I>i^RXM:H2N-T  OB'   SBN^G-IL.ISII   SXUIDIBIS.  I£IdTOHT.  J 

NAVAL  HISTORY. 

January,  1881  .—Hum  dlUnted,  four  houn. 
[Omit  any  four  of  the  qaesUoiu,  except  I,  XI,  XIL] 

I.  Give  an  accoant  of  any  three  of  the  following  ofSoera:  (t)  Bwrj,  (f)GI 
Morris,  (3)  Bainbridge,  (4)  Stockton,  (5)  Cashing,  (6)  Blakeley. 

II.  Give  a  general  accoant  of  the  measures  attending  the  derelopment  tf  tkt 
from  1794  to  1812,  showing  how  the  service  was  reganled  by  political  ptftkiii 
the  country  at  large,  and  how  naval  development  was  advanced  or  mtanM. 

III.  Discuss  the  affair  of  the  Chesapeake  and  Leopard,  showing  how  it  ami 
and  stating  the  circnmstanoes  attending  the  affair. 

IV.  Describe  briefly  Preble's  six  attacks  on  Tripoli. 

y.  Give  a  complete  tactical  description  of  the  battle  of  Lake  Erie,  ■hoviig  A*< 
of  attack,  opposing  forces,  and  details  of  action,  with  diagram  of  engagwit 

VI.  Give  an  accoant  of  the  cruise  of  the  Ranger  under  Paul  Jones  in  m  ■' 
a  brief  outline  of  Jones's  character. 

VII.  The  cruise  of  the  Essex. 

Vin.  State  briefly  the  naval  operations  on  the  east  coast  of  Mexico  dnrinftli 
of  1846-'48,  and  describe  fully  the  share  of  the  Navy  in  the  redaction  of  Ten  On 

IX.  Give  a  complete  tactical  account  of  any  one  of  the  four  frigate  acttont^^  1^ 
stating  dates,  commanders,  comparative  force,  details  of  action,  impottaot  iioA 
and  results,  with  diagrams. 

X.  Give  an  account  of  the  leading  event«  in  the  French  war  of  1798. 

XI.  Describe  the  two  actions  of  the  Merrimac  on  the  8th  and  9ih  of  Maid^  1^ 
XIL  Give  a  full  account  of  the  battle  of  Mobile  Bay. 


FRENCH. 

Junk,  1881. — Time  allowedy  four  Jumn, 

Tratulate  into  French, 

THE  CONSULAR  GUARD  AT  MARRNGO,  JUNK  14,  1800. 

At  dawn  of  day,  the  Austrians  crosse^l  over  three  bridges  which  they  had  U 
across  the  Bormida,  and  furiously  assaulted  the  village  of  Marengo. 

After  having  sent  to  Desaix,  who  was  a  half  day's  march  in  his  rear,  tW  ^ 
return  with  his  corps  to  Saiut  GuUano,  the  First  Consul  hastenod  to  the  fteUaf  ^ 
It  was  ten  o'clock  in  the  morning.  The  enemy  had  carried  Marengo ;  Vietor^^' 
aft^r  the  most  spirited  resistance,  was  routed,  and  the  field  to  the  left  was  eorttfi 
soldiers  in  flight.  To  the  right,  Lannes  was  struggling  against  the  carp*  * 
Austrian  General  Ott,  who,  being  master  of  the  village,  already  outflanked  tb»  ^ 
divisions  he  had  before  him. 

The  First  Consul,  knowing  that  success  depends  on  maintaining  thecoiBa»^ 
between  his  right  wing  and  the  rest  of  his  army,  gives  thc^  order  to  the  foot  frvt 
of  the  consular  guard,  to  resist  this  movement  of  the  enemy.  These  eigbi  bt 
brave  men  fonn  a  square  which,  like  a  granite  redoubt  sees  the  most  trmbW  a 
of  Austrian  cavalry  break  a(!;aiust  its  steadiness.  It  was  then  three  o*tWck  i 
afternoon,  audever^*  ouft  Wio\i^\iX\Xv«k\iWO\<6\«8X, 
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las,  worn  out  with  fatigue,  thiaking  the  Tictoiy  sure,  had  recrossed  the  bridges 
b  Bormida,  and  rotamed  to  Alexandria,  leaving  to  General  Zach  the  task  of  pur- 
the  French  army.  Bonaparte  alone  did  not  despair,  and  counted  on  Desaix's 
il,  with  six  thousand  fresh  troops.  It  was  five  o'clock  when  Desaix  reached  the 
>-field.  In  Bonaparte's  hands,  this  re-inforcement  is  to  bectme  the  means  of 
ry,  and  the  army  is  inspired  with  the  confidence  of  its  chief.  "Wearied  by  its  long 
>loody  retreat,  it  sees,  with  inexpressible  joy,  Desaix's  division  cover  the  left. 
liers,"  cries  Bonaparte,  '*this  is  the  moment  to  advance:  remember  that  I  am 
itemed  to  sleep  on  the  battle-field." 

AW  AiraCDOTK  OF  LOUIS  XVni. 

er  the  Restoration  in  1814,  among  the  titled  followers  of  Napoleon  who  were  most 
us  to  obtain  employment  at  the  Court  of  Louis  XVIII,  none  showed  more  ser- 
'  or  assiduity  to  accomplish  his  purpose  than  Fouch^,  Due  d'Otrante.  He  at 
lad  a  private  interview  with  the  King,  when  he  expressed  his  desire  to  dedicate 
fe  to  his  service. 

lis  replied :  ''  Yon  have  occupied  under  Bonaparte  a  situation  of  great  trust, 
ti  must  have  given  you  opportunities  of  knowing  everything  that  passed,  and  of 
Dg  an  insight  into  the  characters  of  men  in  public  life,  which  could  not  easily 

to  others.  Were  I  to  decide  on  attaching  you  to  my  person,  I  should  previously 
tt  that  you  would  frankly  inform  me  what  were  the  measures,  and  who  were  the 
hat  you  employed  in  those  days  to  obtain  your  information.  I  do  not  allude  to 
mj  at  Verona  or  Mittan — I  was  then  surrounded  by  numerous  adherents;  but  at 
▼ell,  for  instance^were  you  then  well  acquainted  with  what  passed  under  my 
^ — "  Yes,  sire,  every  day  the  motions  of  your  Majesty  were  made  known  to  me." 
hi  what !  surrounded  as  I  was  by  trusted  friends,  who  could  have  betrayed  met 
^hus  abused  my  confidence  f  I  insist  ^  your  naming  him  immediately.'' — **  Sire, 
rge  me  to  say  what  must  wound  your  M^esty's  heart.''— ''Speak,  sir;  kings  are 
N)  subject  to  be  deceived." — '*  If  you  command  it,  sire,  I  must  own  that  I  was  in 
pondeuce  with  the  Due  d'Aumont."— '' What!  De  Pienne,  who  possessed  my 
confidence  f  I  must  acknowledge,"  added  the  King,  with  a  malicious  smile, 
ras  very  poor,  he  had  many  expenses,  and  living  is  very  dear  in  England.  Well, 
ouch^,  it  was  I  who  dictated  to  him  those  letters  which  you  received  every 

and  gave  up  to  him  twelve  thousand  out  of  the  forty -eight  thousand  francs 
L  yon  so  regularly  remitted  to  obtain  an  account  of  all  that  was  passing  in  my 
r." 

Translate  into  French, 

THE  DEATH  OF  C^SAR. 

B  civil  wars  being  ended,  Crosar,  appointed  dictator  for  life,  began  to  display 
htinese.    The  Senate  having  come  to  him,  he  received  it  sitting,  and  glanced 

indignation  at  one  who  advised  him  to  rise.  Antony  having  placed  on  his  head 
tAem,  at  a  time  when  he  was  seated  before  the  rostrum,  Ceesar  seemed  not  at  all 
Bapprove  of  this  action.  That  very  day  more  than  sixty  citizens,  having  at  their 
>  Caasius  and  Brutus,  conspired  against  him.  C^sar  having  taken  his  place  with 
Senate  on  the  ides  of  March,  the  conspirators  surrounded  him,  as  if  to  pay  their 
lets.  Suddenly  one  of  them  approached  him  under  pretext  of  asking  a  favor,  and 
is  reftisal,  pulled  the  robe  from  off  his  shoulders.    Csesar  cried  out :  **  Violence  is 

to  meP'  At  the  same  time  Cassins  stabbed  him  with  a  dagger  under  the  throat. 
or  seized  Cassius'  arm  and  piereed  it  with  his  stiletto ;  he  attempted  to  run  away, 
vceived  a  second  wound.  Brutus,  whom  he  regarded  as  his  son,  having  thrown 
)]f  on  him,  he  said  to  him :  **  And  you  also,  my  son  T'  At  length,  pereeiviu^t\x<^ 
sn  directed  against  him  on  all  sides,  he  wrapped  his  head  m1[\\a  xoX^e^,  «xv^  ^«^> 
id  with  twenty-three  wounda. 
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Translate  into  English. 

PASSAGE  DU  SAINT  B£RNARD,  MAI  1800. 

Tandis  que  VEurope  croit  le  premier  Consal  livrd  k  Paris  aux  aoins  da  gonTtn 
mcnt,  il  arrive  ^  Geneve  et  prend  le  commandemeiit  de  Tarnide;  c'  est  li^qQe,riHl 
h  porter  la  guerre  sur  le  Pd,  11  choisit  la  base  de  sea  op^Srations  sur  lea  reTendnSii 
plon  et  du  Saint-Grothard.  Rival  d'Annibal  et  de  C^sar,  il  d^ide  le  passage  d«  ram 
par  la  cr6te  des  montagneS)  k  plus  de  douze  cents  toises  aa-dessasdn  niTCsadei 
mer.  Les  cartouches  et  les  munitions  renfenn^es  dans  de  j^etites  caisaes,  lei  all 
d<5mont^8)  sont  port^s  h  dos  de  mulcts.  On  a  pr6par6  des  troncs  d'arbres  etroain 
mani^re  k  pouvoir  contenir  nos  pieces  de  cauou ;  cent  soldats  s'att^lent  i  chxa 
d'elles.    Lannes  commande  Tavant*  garde. 

Trente-cinq  mille  Fran^ais,  conduits  par  Bonaparte,  abordent  le  Saint-Bentf 
Moncey  marche  vers  le  Saint-Oothard  avec  quin?^  mille  hommes,  pour  dtaeeoixf 
Bellinzona.  Au  sein  des  rochers  les  plus  esoarp6s,  au  travers  de  glaces  <t«rDf  Ik*,  i 
milieu  de  neiges  qui  effacent  toutes  les  traces  et  n'offrent  plus  qn'iin  immense  d^ 
par  des  cliemins  oh  le  pied  de  Pliomme  n'avait  jamais  ^t^  empreint,  lesFrmo^ii^iM 
trent  un  indiclble  courage :  gravissant  p^niblement,  prte  de  succomber  tons  le  p«< 
dcleurs  armes,  ils  s^excitent  les  uns  les  autres  par  des  chants  gaerriers.  Aprtfd 
dangers  et  des  fatigues  inouis,  Tinfanterie,  la  cavalerie,  les  bagaj^os,  les  caooui. « 
atteint  les  sommit<<Ss  des  Alpes,  oil  nos  diff(6rent>s  corps  ro^oivent  des  moinea  da  Sail 
Bernard  les  secours  de  la  plus  g6n6reuse  hospitality. 

Sur  le  versant  meridional,  la  marche  offirit  plus  de  difficultds  encore;  lea  wldauli 
g^u^raux,  Bonaparte  lni-m6me,  prennent  le  parti  de  se  laisser  glisser  aur  an  giicM 
presque  perpendiculaire. 

SPANISH.    ELi;CTIVE  COURSE. 

June,  1881. — Time  allowed,  font  hours. 

Cadet-Engineers  J,  R.  FitU,  R.  W,  Gatewood,  E.  Theiss. 

Translate  into  Spanish. 

Washington  so  d^mot  du  commandement  militaire,  qui  lui  avait  6t^  conii^. 

.  .  .  Lo  congrc'^s  avait  fix6  le  23  d<^ccml)ro  pour  cett«  imposante  c<!^r^uionir  h  \yt\r>*^* 
affluerent  une  foule  immense  de  citoyens.  Washington  fut  accueilli  par  ceH»*  a* 
breuso  asseinbl^e  comme  dovait  Ti^tre  le  fondateur  et  le  sauveur  de  la  R^^piibli'i"**- 

CousidiSrant,  h  leur  tour,  ce  grand  homme  comme  I'instrunnMit  dont  la  Pruviil'-s-i 
s'dtait  servio  pour  fonder  Pinddpendance  et  assurer  la  liberty  de  rAnK^riquo,  Iw  ili*:-??^ 
nienibres  de  ce  cong^^.8  dprouvaient  pour  lui  des  sentiments  d*une  vive  reconoal*"*'-* 
et  d^inc  sincere  admiration:  et  au  souvenir  de  P^troite  union  qui  avait  Ti^cn*  '-^ 
eux  et  lui,  aux  jours  de  la  lutte  et  des  perils,  ils  ne  purent  maltriser  lour  oiiioti  -r  -' 
lours  yenx  se  remplirent  de  lannes. 

Washington  s^<5tant  lev<^,  se  tounia  vers  le  g^^u^ral  Mifflin,  pr6ddent  dacon;^*''' 
lui  dit  de  cot  air  do  dignity  qu^il  tenait  de  la  nature :  **  Monsieur  le  pr^j*ident.  ]•■  *  ■* 
ici  me  d(^inettro  du  posto  Eminent  auqaol  j'avais  dt^  appeld  par  le  vu^u  do  iuf«  u>ari 
triot^is  et  rdlection  de  leurs  roprdsentants. 

**  r6ii6tT6  de  Fid^^e  demon  incapacity,  je  n'avais  accept<^  ce  haut  rangqu  avwcra::' 
et  ddtiance.  Mais  sout«uu,  tout  ti  la  fois,  par  la  Justice  de  notzv^  cause.  \*2t  iV-N 
que  m'ont  toujours  yr^M  les  sages  citoyens  auxqnela  notre  naisaante  patrit*  jt& 
coutid  ses  destinies,  et  plus  encore  par  la  faveur  du  ciel,  j'ai  pu  voir  entin  D<«r«= 
accomplis  et  la  victoiro  couronner  nos  eftbrts  et  uos  sacrifices. 

''  Aussi,  plus  je  ropasse  en  mon  esprit  les  pdripdties  de  cette  lutte  Ik  jamais  m^^mon^ 
plus  je  sens  accroltre  mon  affection  pour  mes  fr^res  d'armes,  mou  amour  poarMB 
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paySy  et  snrtout  ma  f^ratitude  en  vers  cette  divine  Providence  qui  n'a  oess^  de  veiller 
■or  nos  armes  et  nous  a  enfin  condaits  an  port  da  saint. 

*'£n  presence  de  ces  bienfaits  du  ciel,  comment,  ^  ce  dernier  acte  de  ma  carri^re 
militairey  pourrais-je  ne  pas  la  i  en  rendre  des  actions  de  grftce,  et  invoquer  sa  protection 
•or  cette  patrie  bien-aim^  qni,  sons  sa  garde,  nons  avons  arraeh^.des  mains  de  nos  ' 
j^tinmnts ennemis :  snrces  illnstres  chefs  qni  m'ont  si  bien  second^  dans  nos  combats- 
Mifln  sor  ces  61ns  de  la  nation  qni,  apr^  avoir  dirig^  l'6tat  an  fort  de  la  temp^te,  sont 
■flJcHiTd'hui  appel^s  k  parfaire  notre  oenvre,  en  dotant  le  pays  de  lois  qui  en  assnre- 
wont  I'nnion,  la  force  et  la  dnr^. 

**  Monsieur  le  pr^ident,  ma  tAche  est  achev6e.  Voici  mon  brevet  de  commandant  que 
|e  depose  entre  vos  mains.  Mais  an  moment  de  rentrer  dans  la  vie  priv^,  permettez- 
moi  d'ofirir,  une  fois  encore,  mes  affectueux  hommages  h  ce  corps  anguste  que  vo.us 
ftves  Phonnenr  de  pr^ider,  d^apr^s  les  ordres  et  les  inspirations  duquel,  J'ai  si  long- 
lempe  combattu  pour  le  maintien  de  nos  droits  et  la  defense  de  nos  foyers.'' 

Translate  into  French, 

RAZONAMIKNTO  DE  HERN  AN  CORTES  i  BUS  80LDAD08. 

**  La  cansa  de  Dios  y  la  de  nnestro  rey  nos  lleva  &  conqnistar  regiones  no  conocidas. 
l!fo  es  mi  ^nimo  facilitaros  la  empresa  que  acometemos:  combates  nos  esperan  sangri- 
entos,  facciones  increibles,  batallas  designales  en  que  habreis  menester  socorreros  de 
todo  vuestro  valor ;  miserias  de  la  necesidad,  inclemencias  del  tiempo,  y  asperezas  de 
Im  tierra  en  que  os  ser^  necesario  el  suprimiento,  que  es  el  segundo  valor  de  los  hom- 
"bres,  y  tan  hijo  del  corazon  como  el  primero ;  que  en  la  gtTerra  mas  veces  sirve  la  pa- 
dencia  que  las  manos.  Hechos  estais  ^  padecer,  y  hechos  ^  pelear  en  estas  islas  que 
^ejais  couqnistadas ;  mayor  es  ahora  nuestra  empresa,  y  debemos  ir  prevenidos  de 
siayor  osadia;  que  siempre  son  las  dificultades  del  tamafio  de  los  intentos.  Pocos 
0emoe ;  pero  la  union  mnltiplica  los  ej^roftos,  y  en  nuestra  conformidad  esttf  nuestra 
snii^or  fortaleza.  Uno,  amigos,  ha  de  ser  el  consejo-  en  cuanto  se  resolvi^re ;  una  la 
:iiUMio  en  la  ejecucion,  comun  la  utilidad,  y  comun  la  gloria  de  lo  que  se  conqnistltre. 
3>el  valor  de  cualqniera  de  nosotros  se  ha  de  fabricar  y  componer  la  seguridad  de  todoe. 
Maestro  caudillo  soy,  y  ser6  el  primero  en  aventurar  la  vida  por  el  menor  de  los  solda- 
^Um;  mas  tendreis  que  obedecer  en  mi  ejemplo  que  en  mis  6rdenes ;  y  pnedo  aseguraros 
^e  mi  que  me  basta  el  ^nimo  &  conquistar  un  mnndo  entero,  y  aun  me  le  promete  el 
corazon  con  no  s6  que  movimiento  extraordinario,  que  suele  ser  el  mejor  de  los  presa-  , 
IgioA. 

**  Alto,  pues ;  &  convertir  en  obras  las  palabras ;  y  no  os  parezca  temeridad  esta  con- 
^Umza  mia,  pues  se  funda  en  que  os  tengo  ^  mi  lado,  y  dejo  de  fiar  en  mi  todo  lo  que 
Mpero  de  voeotros."— >8dlw. 

FIRST  CL.ASS. 

PRACTICAL  SEAMANSHIP. 

CADET-MIDSHIPMEN  ONLY. 

June,  1881.— 2tiiie  alloved,  five  hours. 

1.  A  sailing-vessel  having  been  in  port  for  some  time,  get  her  ready  for  sea. 

2.  Get  on  board,  rig,  and  send  up  a  topsail-yard. 

3.  Lying  in  an  open  roadstead  by  the  starboard  anchor,  head  to  wind,  blowing  ont, 
ipet  under  way  in  the  shortest  manner  possible. 

4.  Biding  head  to  wind,  with  a  shoal  astern,  close  aboard,  get  nnder  way  and  make 
mUI  by  the  wind  on  the  starboard  tack. 
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6.  Give  rules  for  mani^^ng  boats  in  a  surf,  landing  and  embaridng  on  the  i 
beaches,  carrying  weights,  &,c. 

6.  Make  all  preparations  for  a  gale.  Ship  being  under  rojmla,  state  tsv 
yon  would  rednce  and  all  the  preparations  yon  would  make. 

7.  Main  tack  and  clew-garnet  gone,  what  is  t<i  be  done  f 

8.  Describe  the  eyolntion  of  boxhauling  a  ship,  and  state  when  yo«  w«aM 

9.  Describe  the  indications  of  the  approach  of  a  hurricane,  auppoaof  ya 
the  southern  hemisphere,  wind  £.,  E.  N.  E.,  and  N.  E.,  what  semictrefe  in 
and  how  will  you  maneuver  your  vesnel  t 

10.  State  the  lights  carried  by  steamers  and  sailing- vessels,  tows,  pikl-ta 
ressels  at  anchor. 

SHIP-BUILDING. 

January,  1881. — Time  allowed,  Jive  hour$. 

WOODEN    SHIP-BUILDING. 

1.  Give  the  order  in  which  the  work  performed  in  building  a  sbip  U  eieet, 
the  order  in  which  the  different  timbers  composing  a  ship  are  put  together. 

2.  Make  a  sketch  of  a  transverse  section  showing  all  timbecs  eot  by  tht : 
section. 

3.  Describe  fully  the  keelsons  of  a  wooden  ship,  showing  the  fastcaiop. 

4.  Upon  what  does  the  transverse  strength  of  a  ship  depend.  Give  a  pin 
deck-framing  of  a  ship,  showing  all  the  timbers. 

IBON  SniPBUILDINQ. 

5.  Describe  the  transverse  system  of  framing,  and  explain  how  longitodiul  < 
is  obtained  in  this  system. 

6.  Describe  the  bracket  system  as  employed  in  the  construction  of  inm-cla^ 

7.  Describe  in  detail  the  best  methods  of  bottom-plating.  Are  any  of  the 
plates  connected  with  the  decks?  and,  if  so,  how  f 

8.  D<*scril)e  the  different  kiufls  of  Ijcams  and  beam-arms  and  their  coaaeeo 
the  ship*8  side.    Give  the  rule  for  the  spacing  of  beams. 

LAYING  DOWN, 

9.  Explain  the  three  plans  used  in  laying  down  a  ship. 

10.  Construct  the  body  plan,  showing  how  the  square  stationa  are  got  in  ■b' 
Lay  off  the  joint  (molding  edge)  of  a  cant  in  the  body  plan  and  end  it,  maka 
horizontal  ribband  lines. 


DKPARTMKNT    OF    ORDNANCK    JLNT>    GUJXKKI 

ORDNANCE  AND  ARMOR. 

CADET-MIDSHIPMEN  ONLY. 

January,  1^1.— -Time  alhwtd,  Jirt  houre, 

1.  Define  cast  iron,  wrouj^ht  iron,  steel,  and  bmnxc,  and  give  the  ditTto: 
ties  of  each  metal ;  diHcuss  the  properties  of  these  metals  as  applied  to  thr  tUt- 
of  onlnanco. 

2.  Define  HmelUtv^,  caAt\u^^  v^^<^<lli"gi  ^oi'^^i^K*  shingling,  and  piling.    Wh^:  t 

3.  Describe  the  i«kW\cfk\\oTv  ol  toWi^  vrcamt  vX^Ve^^. 
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4.  Draw  and  describe  the  80- pounder  B.  L.  R. ;  give  method  of  conversion  and  no- 
menclature. 

t    5.  Describe  the  kinds  of  strain  to  which  a  gun  is  subjected ;  explain  the  two  methods 
of  equalizing  the  strains. 

6.  Explain  "  uniform  twist"  and  "increasing  twist";  deduce  the  formula  for  the 
i<Uigle  of  riding  in  both  cases,  and  in  the  second  case  deduce  the  equation  for  the  curve 
lOf  the  rifling. 

r    7.  Define  what  is  meant  by  a  ''system  of  rifling,"  and  state  what  three  systems  are 
ia  general  use;  give  an  example  of  each. 
>    8.  Describe  the  Bessemer  process  of  making  steel. 

Questions  7  and  S  are  not  required,  but  additional  credit  will  be  given  if  satisfac- 
torily answered. 

ORDNANCE  AND  ARMOR. 

CADET-MIOSHIPMEN  ONLY. 

June,  1881.— T{iii«  allowed^  five  hours. 

1.  What  is  drift  f  Discuss  the  deviation  of  rifled  projectiles.  What  forms  are  usu- 
ally given  to  the  heads  of  rifled  projectiles,  and  what  influence  does  the  shape  of  the 
head  exercise  on  range  and  accuracy,  and  on  the  penetration  of  armor  plates  f 

2.  Of  what  material  are  armor  plates  made,  and  what  are  the  principal  systems  or 
fbrrns  of  armor  in  regard  to  thickness  of  plate  and  materiaL  What  ip  compound  armor 
and  how  is  it  fabricated f  What  is  **  backing,"  and  what  are  its  advantages?  What 
advantages  are  claimed  for  deflection  and  air-spacesf 

3.  Draw  and  describe  the  S.  P.  directing-bar  carriage. 

4.  Define  the  term  'incorporation"  as  applied  to  the  manufacture  of  gunpowder; 
explain  the  method  of  incorporation  and  give  a  description  of  an  incorporating  mill. 

5.  What  are  fuzes  f  Give  those  used  in  the  service.  How  are  fuzes  classified  ae- 
oordlng  to  mode  of  operation ;  what  is  fuze  composition,  and  upon  what  does  its  rate 
of  burning  depend  f 

6.  Define  concisely  and  briefly  the  following  terms  used  in  the  practice  of  gunnery : 
Line  of  sight ;  natural  line  of  sight ;  line  of  metal ;  line  of  fire ;  angle  of  fire ;  angle  of 
Bight ;  dispart ;  plane  of  fire;  plane  of  sight ;  point-blank  range ;  range  at  level ;  ex- 
treme range ;  clearance  angle. 

7.  Problem.  To  determine  the  graduation  of  the  rear  sight. 

8.  What  is  meant  by  concentrated  fire ;  how  calculate  the  angle  of  concentration — 
on  the  beam ;  on  the  bow  or  quarter  f 

Answers  to  the  following  questions  are  optional,  but  credit  will  be  given  for  each 
one  ^tisfactorily  answered : 

9.  Describe  the  Schultz  chronoscope  f 

10.  Determine  the  distance  of  an  object  at  sea  by  observing  its  angular  distance 
Erom  (within)  the  offing  (Buckner's  method). 


MARINE  ENGINES. 

CADBT-MID8HIPMSN. 

Ju^fB,  1881. — Time  allowed,  five  houre. 

1.  Saturated  steam  having  a  sensible  temperature  of  293^.8  is  used  in  a  steam-en- 
gine making  55  revolutions  per  minute ;  diameter  of  cylinder,  50  inches ;  stroke  of 
piston,  3i  feet;  clearance,  nozzles,  etc.,  3  per  cent,  of  piston  displacement  per  stroke; 
8  N  A  B 
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steam  is  out  off  at  f  of  stroke  from  beginning,  expanding  according  to  Marriotte^ 
and  exhausted  against  a  back  pressure  of  3  pounds  per  square  inch.  Reqaiicd, 
mean  effective  preaaure;  the  effeoHve  preeewre  at  end  of  etroke ;  the  pressare  sIiowb 

gauge;  the  I.  H.  P.  of  the  engine.    LogP=^— ^-^;  ^  =  8.2591;  log  B= 3.431 

log  0=5.59873. 

2.  What  must  be  the  steam  pressure  per  square  inch  on  the  gange  for  the  en^ 
example  1  to  develop  the  same  H.  P.  when  the  steam  is  cut  of  at  f  of  stroke  froa 
ginning,  instead  of  f  (other  conditions  remaining  the  same) ;  and  how  many  pot 
of  injection  water  at70^Fahr.  are  required  to  condense  the  steam  and  maintsin 
temperature  of  condenser  (feed-water)  at  120^.  The  exhaust  steam  reaching  oondcB 
at  233°.  Log  r=  2.516— 0.939  logp;  r=  volume  of  1  pound  of  steam;  ji  =  sbMii 
initial  pressure. 

3.  The  maximum  speed  of  a  steamer  is  10  knots  an  hour  on  a  consumption  of  20  ti 
of  coal  a  day.  She  has  to  make  a  voyage  of  3000  knots,  and  steams  two-thirds  i 
distance  in  10^  days ;  the  remainder  of  the  distance  was  made  at  the  rate  of  7  kn 
an  hour.    Required,  the  total  consumption  of  coal  during  the  voyage. 

4.  One  hundred  pounds  of  fuel,  composed  of  90  per  cent.  C,  3  per  cent.  H,  Spercd 
O,  3  per  cent,  ash,  and  1  per  cent,  water,  is  burned  with  20  pounds  air  per  pound  of  fti 
at  70°  Fahr.  The  products  of  combustion  escaping  up  the  chimney  at  620°  Fahr.  Tkfl 
mal  value  of  C  =  14500  units,  and  of  H  =  50D00  units.  Specific  heats :  O  =  0.218 ;  COf 
0.217 ;  N = 0.245 ;  HgO  =  0.475.  Required,  the  pounds  of  water  evaporated  per  ptn 
of  fuel  from  and  at  212^  Fahr. 

5.  A  steam  engine  using  saturated  steam  in  a  Jacketed  cylinder  develops  W 1 
H.  P.  at  60  revolutions  per  minute  with  a  steam  pressure  of  (pi)  90  pounds  per^oi 
inch,  absolute ;  stroke  of  piston,  3^  feet ;  terminal  pressure,  {p^)  21  pooodA:  bd 
pressure,  (ps)  3  pounds;  temperature  of  feed  water,  120°;  effective  work  per  poind i 
steam,  136015  foot-pounds ;  foot-pounds  due  to  external  work  at  21  pounds,  Sff^lS;  nl 
ume  of  I  pound  of  steam  at  21  pounds  'pressure,  18.82  cubic  feet.  The  fuel  is  captM 
of  generating  14000  heat  units,  and  the  boiler  utilizes  70  per  cent,  of  heat  gf  n^ntod 
Required,  the  pounds  of  coal  used  per  hour  in  the  boiler,  and  area  of  piston  of  np» 
in  square  inches. 

6.  The  legs  of  a  siphon  mercury  gange  are  to  each  other  in  area  as  1 : 4.  The  mt 
steam-pipe  connecting  gauge  with  boiler  is  5  (h)  feet  high  above  surface  of  mcrcoTTi 
small  leg.  When  pressure  is  applied,  this  pipe  and  that  portion  of  the  siphtm  til 
from  which  mercury  has  been  forced  is  maintained  fnll  of  wat^r.  How  high  will  tt 
mercury  rise  in  the  large  leg  to  indicate  60  pounds  pressure  t  Density  of  mfrrar 
13.6 ;  atmosphere,  30''  mercury,  or  15  pounds  per  square  inch. 

7.  Sketch  and  explain  the  action  of  the  Bourdon  steam-gauge  ;  demonstrate  thit  tl 
radius  of  curvature  of  tube  varies  as  the  minor  axis  of  its  elliptical  cross-section. 

8.  The  circumference  of  center  of  pressure  of  a  four-bladed  propeller  is  3U  ft^t:  4 
tance  from  hub  to  center  of  pressure,  3  feet ;  pitch  of  propeller,  20  fe<»t :  thits 
12000  pounds ;  breadth  of  blade  at  hub,  30  inches ;  the  material  of  which  the  propeC 
is  made  can  stand  a  pressure  of  500  pounds  per  square  inch  of  cross  8tH>tion  srtu 
through  a  leverage  of  1  inch.     Required,  the  mean  thickness  of  blade  at  hob. 

9.  The  water  supplied  to  a  boiler  has  a  density  of  *-  and  temperature  of  IKK  Fik 

the  water  in  the  boiler  is  maintained  at  a  density  of  -  •  and  temperature  284-.    Wl 

is  the  loss  by  "  blowing  off"  T  Suppose  the  feed  water  was  supplied  at  a  temporals 
of  14(P  what  would  be  the  per  cent,  saved  in  fuel,  the  density  and  tempentsrr 
water  in  boiler  to  remain  the  same  t 

10.  From  the  indicator  diagrams  (marked  A  and  B)  and  data  of  a  compound  enp» 
and  assuming  that  15  per  cent,  of  the  I.  H.  P.  of  engine  is  absorbed  by  friction,  fiadtJ 
necessary  weight  to  be  suspended  on  the  end  of  a  balanced  lever  of  m  Piony  dynasii 
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to  absorb  the  L  H.  P.  of  engine  not  naed  in  overcoming  firiction.  Length  of 
a  center  of  shaft,  12  feet ;  diameter  of  low-pressure  piston,  86  inches ;  diam- 
^h-pressore  piston,  50  inches ;  stroke  of  pistons,  3^  feet;  revolutions  of  engine, 
lUte. 


Scale  of  Ihdiccctor 
linch  -  SO  Jlta, 


;t,  2d,  3d,  4th,  10th,  and  any  three  of  the  remaining  five  questions  are  re- 
Unless  all  the  required  questions  are  attempted,  no  credit  will  be  given  for 
)xtraones. 


MARINE  ENGINES. 


CADBT-BHOmUEBa. 

June,  1881. — Titne  allowed,  Jive  homre. 

Part  1. 

nee  the  value  of  the  thermodynamic  function  in  terms  of  the  temperature 

me  as  independent  variables,  explaining  the  process  f 

luce  the  law  of  the  variation  of  the  pressure  with  the  volume  of  any  fluid, 

perfectly  gaseous  or  not,  inclosed  in  a  non-conducting  cylinder  f 

Q  the  formula  for  the  total  heat  of  gasification,  having  given 


yri? 


uce  the  value  of  the  mean  gross  pressure  when  p  cc  u-*, 

uce  the  value  of  the  thermodynamic  function  for  mixed  steam  and  water, 

I  it  deduce  the  value  of  the  ratio  in  which  steam  is  expanded  in  a  non*CQu- 

cylinder. 

( Aiiswon  nquind  to  three  of  the  above  Ave  qneslUms.l 
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Famw  U. 

tk««luiftwbcm  r*^ to] Tiniest  the  nt« of  l«tKm*p«waiia.xi«^.  7^  fiSm  u  V  • 
i*  1M»  poandA  mfipliM  st  eeotr^  of  pr»iftiK2R  of  fert-v^-^LnAe-  T^Lrt^  ti  tvss* 
■i^  =  6lc9et«>    CofllcrMrnt  of  frietioD=:0.1S. 

7,  E^nindj  the  ]»rMRm  per  j^moce  in  th«  de- :twt  ^^aaLVr  t€  a  Swc-i 
4#tliT«!r  ^  eabie  fwt  of  wstcr  p«r  minnx^  ioto  a  bo^>r  rf^arrj-lxc  3rf  >inijA> « 
ipioge.    The  €ttd  pipe  U  3"  diafoet^r  and  -•»>    Vnlx.  h^Tis:^  T  rA>Ki)r«<<  "^^ 

%.  Beqoinsd.  the  wei^^t  of  MUar»tc4  ctcaai  |»^r  ho«r  <:<-  a  la^r  fif  -am.:*! 
enwleiMUiii^  enipDes  of  W  dimmeter  crlindcr  x  T  snoke.  Cj^ato^n^jap-ki-v^ 
lotiofM  per  ninote = SO.  Clearmoce  =  3  per  eeot.  of  piftoa  -iJmcvviiBns.  ^ 
off**!  ^  stroke.  Initial  pruHare  of  steam  =  40  povxkd«  per  $axj:e  «a»L  .-:»  vsq 
S^^  Fahr.    No  reeotpprMei<w. 

9.  Required,  the  per  eeot.  of  the  •team  that  voald  be  Iiiq*»£fl£  :f  =i  c  »<iC- 
flteam  bad  been  expand^  dovn  to  a  final  prmim  of  K*  posr-it*  ^r  m  iv  i^-: 
Inte  prt— ire>,  ita  temperature  at  that  pfcawui  beia^  1^=  Fakz-.  aaii  :^  r 
bad  been  noD-condoeting, 

10.  The  pair  €4  eo/pnet  in  qoestion  4,  working  asdrr  the  eiiQi£:iMm»  ikis* 
•xc«pt  that  tiK  mean  back  pfmure  i*  5  poandii  per  aqnare  isrh.  aaeid  rf  ytt  «s' 
pover  dereloped  to  drive  the  Ahip  bf  koote  per  hoar  '  1  kxhot;  =  r*  »^  5*^  .  £r 
the  per  eeot.  of  the  L  H.  P.  oimI  to  orereome  the  frietioo  of  tbe  :£j-ac:>t«ari^ 
cooMJitaof  a  stnf^le  collar,  on  which  the  inten.<*itv  of  pff»««zre  v-  v<  ;#  ^:^ 
ponnd*  per  aqaare  inch.     Diameter  of  shaft  =  Vf  .    Coe&'>^t  ^<f  frvrj«c  =  ^- 

11.  A  pa^r  of  dooble-acting  engines  (crlinden  jacketed  gir^  laibrawr  m 
Fig.  2,  and  dfive  the  Teaie]  14  knou  per  hour.  Piston  area  of  each  rrhsdrr.  t.*** 
inches.  Stroke  =  4',  Repaired,  the  pound*  of  eoal  per  bosr  per  L  B.  P.  ui 
•flicieocj  (boilen,  machinerj,  dec.),  and  the  effici«DCT  of  the  marhmxr  rari 
propeller),  having  given  the  total  heat  of  com  bastion  of  1  pooad  ci  cta^  ^  \lM 
nnita,  and  the  efflcieocy  of  the  boiler =.«%!:  nwifftaace  of  the  tkip  ai  t^ 
=  40CfOO  pounds ;  clearance  ^  2  per  cent,  of  piston  displacement. 

(Aasvers  reqaind  is  flre  of  t^  sWre  six  ^asiiasHk] 

BOILERS. 

CADCT-EXGIXIXBS. 

JtrXK,  ld91.— Tisie  mUmni^frt  hmmn. 

Design  boilers  to  sapply  steam  for  an  engine  of  2iJ00  I.  H.  P.  that  nsrt  S^  ?« 
st«*am  per  hoar  per  I.  H.  P. ;  the  boiler  prensnre  to  be  d*  pounds  per  gssiEr :  t^  ^ 
makes  50  reT«ilutions  per  Diionnte;  volame  of  one  pound  of  steam  sS  A^psu 
gaoge=5.7  cabic  feet;  height  of  deck -beams  from  top  of  boiier  keehMi 
breadth  of  ship  that  can  be  occupied  by  boilers  and  fixe-ioom  =  3:f  :  coal  W  W  i 
bjr  natural  draught. 

1.  Re<|nired,  the  total  area  of  grate  surface  in  tqusie  fc«t. 

2.  Required,  the  number  and  size  of  lK>iler»,  and  the  length  of  ship  4«crq^ 
them. 

3.  Required,  the  number  and  size  of  furnaces  in  each  boiler. 

4.  Required,  the  size  of  back-connection. 

5.  Required,  the  size  and  unmber  of  tnbi*s  for  eai^h  furnace. 

6.  Requires),  the  tbickncHs  of  metal  for  sti**!].  l'unis<^  duesv.  and  tube  tbrvt*' 

7.  Reqnir«?d,  the  size  of  brac«ni  n%et\  stid  distance  jilacc^l  apart. 
K  Required,  th**  diameter  aod  beiglit  of  Miit>kf-|ii{ic. 

9.  Name  all  the  attacbmeiits  required  for  the  l>oii<*r>i  and  wbeiv  atta^-tf^i. 
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10.  Required,  the  pounds  of  water  evaporated  from  and  at  212^  Fahr.  by  a  pound  of 
•1  compoaed  of,  C  =  .92,  H  =  .036,  and  0  =  .02*^,  burned  with  24  pounds  of  air.  Temp- 
•tme  of  external  air  =  50^  Fahr.  and  of  products  of  combustion  in  chimney  =600° 
ihr.  Mean  specific  heat  of  pro<luct8  of  combustion  =  0.241.  Loss  of  h#at  from  radi  - 
Ion,  leakage,  dtc.  =20  per  cent.  Required,  the  temperature  in  the  furnace. 
The  following  sketches  are  required,  made  to  scale  and  giving  dimensions: 
X  Longitudinal  section  through  centre  of  furnace  and  l>oiler,  showing  positions 
■d  forms  of  joints  used  on  shell  and  in  furnace,  and  how  furnace  flue  is  attached  to 
ant  head  and  back  tube  sheet.    Also  show  methods  of  bracing  and  attachment  to 

B»  Front  elevations  to  show  positions  of  furnaces,  tubes,  and  braces. 

9L  General  plan  of  boilers  and  fire-room. 

ft.  Write  down  all  formulas  explaining  the  terms  used. 

DESIGNING  MACHINERY. 

CADET-ENGINEERS. 

June,  1881. — Time  allowed,  five  houn, 

.—  Length  of  ship  on  water  line,  220  feet;  beam,  40  feet;  mean  immersed  girth, 
CSset;  coefficient  of  augmentation,  1.3;  displacement,  2,000  tons;  area  of  immersed 
Xjihip  section,  450  square  feet;  speed,  10  knots  per  hour ;  H.  P.  of  engines  at  that 
idid,  900.  Required,  (a)  aieaof  wetted  and  augmented  surface  in  square  feet ;  also, 
flilolent  of  propulsion,  (h)  Model  of  above  ship  is  7^  of  dimensions  of  ship.  De- 
tVllne  by  Fronde's  law  of  comparisons  the  resistance  of  the  model  at  a  speed  of  200 
t  per  minute.  Net  power  required,  to  overcome  resistance  of  ship  =  40  per  cent. 
^  H.  P.  (0)  Give  coefficients  of  power  for  the  above  ship,  on  the  displacement  and 
fwsed  midship  section. 

•  What  are  the  diameters  of  the  high  and  low  pressure  steam-jacketed  cylinders 
^  eompound  engine?  Stroke  of  piston,  4  feet ;  clearance  in  each  cylinder,  Vr  of  i^ 
**^ce  displacement;  I.  H.  P.,  1,000;  revolutions  per  minute,  75;  boiler  pressure,  76 
-^ftda  per  gauge;  back  pressure  (minimum)  in  low-pressure  cylinder,  4  pounds; 

^1.  ratio  of  expansion,  9;  expansion  curve  Pcxv  ;  exhaust- valve  closes  when 
<^ii  is  8  inches  from  either  end  of  stroke  in  each  cylinder ;  compression  curve, 

Sketch  a  sectional  view  of  the  high-pressure  cylinder  in  question  2,  showing 
'^^  and  exhaust  ports,  jacket  space,  piston  and  cylinder  head.  Give  thickness  of 
'Si^ar  and  working  lining,  depth  of  piston  and  cylinder  head,  distance  between 
<t^  width  of  steam  and  exhaust  imrts  (single  port)  in  inches. 

X>esign  a  locomotive  slide  valve  for  an  engine,  stroke  of  piston  3  feet,  to  out  off 
^^h  stroke  27  inches  from  the  commencement;  steam-valve  to  oi>en  the  port  when 
'^^U  is  V  from  the  end  of  stroke  on  inboard  end;  exhaust- valve  to  close  when  the 
'^^H  is  0"  from  the  end  of  each  stroke ;  length  of  connecting-rod,  6  feet ;  width  of 
^  ^^"f  ^^^  for  crank-circle  and  stroke,  1^''  =1'.  Required,  steam  and  exhaust 
^Hd  lead  at  either  end  of  valve,  and  throw  of  eccentric ;  engine  direct-acting. 

*  Iftoyer  ent-off ;  stroke  of  piston,  3' ;  length  of  connecting  rod,  6' ;  angle  between 
*^V  and  main  ecoentrio,  120^ ;  between  main  and  ont-off  eccentric,  60^ ;  throw  of  main 
^  cnt-off  eeoentrics,  2^'' ;  width  of  port  in  upper  part  of  main  valve,  2" ;  engine 
^ct-aeting.  What  is  the  length  of  each  cnt-off  valve,  to  cut  off  at  i  stroke  Arom 
*^r  end  of  cylinder?  Pitch  of  screw  for  inboard  cnt-off  valves  =  4  threads  to 
^  inch.  What  is  the  number  of  threads  to  one  inch  for  the  outboard  cut-off  valve, 
^^  off  at  exactly  i  and  i  stroke  from  either  end  of  cylinder.  Sketch  relative  posi- 
^  of  cnt-off  to  main  valve  when  piston  is  at  i  stroke  and  valves  set  to  cut  off  at  i 
^ke,  giving  dimensions. 

*^  A  pair  of  engines  (non-compoand)  for  sorew-propeWet.    I>Vttnie^t«t  ol  ^^^Ti^»t%> 
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40^' ;  stroke  of  piston,  A" ;  maximum  effective  pressure  in  cylinder,  40  pooi 
effective  pressure  in  cylinder,  30  pounds ;  cutoff  at  fy  stroke ;  onuiksat  ri^ 
revolutions  ^r  minute,  60.    Required,  length  and  diameter  of  crank-^ 
formula  for  length  of  crank  pin;  coefficient  of  friction,  0.5;  limit  of 
square  inch  of  pin  =  50000;  ultimate   strength  of  crank-pin    to    froai 
d  =  .04554  V4pf ;  for  Tfa  deflection,  <l=  .0707  *y/Ap^' 

7.  An  engine  of  1,000  I.  H.  P.  oses  20  pounds  of  steam  per  L  H.  P.  per  hoa 
evaporate  8  pounds  of  water  per  pound  of  coal ;  revolutions,  60  per  minute; 
ture  of  ii^ection  water,  70^ ;  temperature  of  discharge  water,  100<^ ;  temperst 
well,  110^ ;  temperature  of  steam  as  it  leaves  the  cylinder,  212^.  Raqoiiec 
of  square  feet  of  condensing  surface ;  diameter  of  double-acting  eizc«la4ii 
diameter  of  single-acting  feed-pump. 

8.  Indicator  diagrams  (Fig.  1)  are  taken  from  a  pair  of  screw-«ngines  wi 
at  right  angles.  Area  of  each  piston,  2,000  square  inches ;  revolations  per  m 
piston  speed,  480  feet  per  minuto.  Weight  of  reciprocating  parts,  4.0i«i 
Angularity  of  connecting-rod  neglected.  Find  the  greatest  movement  of 
the  line-shaft. 

p^ .00034  ri?«rco»e 


IDBIP-AJRTJVIKN'X  OB'  ASTRONOMY.    NA.VIG-A.XION', 

SURVBSYIN-C^. 

NAVIGATION. 

CADET-MIDSHIPMEN. 

January,  i88l.^Time  allowed^  Jive  kaun. 

1.  Writo  formulas  to  express  the  relations  of  the  following,  viz  :  («)  in  pi 
^g»  of  I,  py  df  and  C;  (h)  in  parallel  sailing,  of  L,  p,  and  D;  (c)  in  middlf 
sailing,  of  Z),  d,  C,  and  lo/  and  represent  these  relations  graphically.  Fisd  d 
and  distance  between  two  places :  (a)  by  a  Mercator's  chart ;  (6)  by  middle 
sailing,  using  Bowditch's  tables ;  (o)  by  Mercator's  sailing,  using  the  tsbic*. 

2.  Deduce  formulas  for  finding  the  course,  distance,  and  positions  of  the  ^« 
other  poinU,  upon  the  great  circle  joining  two  places. 

3.  Find  the  hour  angle  of  a  heavenly  body  when  it  is  *n<»rest  to  or  do  tl 
vertical,  considering  three  relative  values  of  L  aud  d  ;  and  then  the  locsl  ■>* 
in  the  case  of  the  sun,  and  in  the  case  of  a  star,  each  bearing  east. 

4.  Deduce  formulas  for  finding  the  latitude  from  an  altitude  of  a  hcaveolj  1 
served  at  any  time.  What  are  ^,  qif,  and  q>'\  and  what  determines  the  ia^* 
How  is  the  altitude  corrected,  and  the  hour  angle  found,  in  the  case  of  thf  v> 

5.  Referring  to  question  4,  find  the  effect  upon  the  latitude  of  an  error  ii  < 
tude,  and  of  an  error  in  the  time,  and  show  in  each  case  when  the  tircx 
greatest  and  when  least. 

6.  Deduce  the  formula  for  the  reduction  to  the  meridian,  and  state  h»>«' ' 
tude  is  found.     Sin  I"  =0.000004848.     Explain  the  restrictions  of  this  mtih^' 

7.  January  l,.the  chronometer  error  is  1**  23"*  37*  slow,  and  the  daily  t%\<'  I' 
ing.  On  March  2,  the  error  is  1^  22°>  01*.5  slow,  and  the  rato  l*.l  gaiuioj;  ^ 
error  on  January  25  (to  nearest  O*.!). 

8.  Deduce  the  equation  of  equal  altitudes.  Explain  the  manner  of  ob*rr 
sun,  and  each  8ub8e((ueut  step  in  order  to  find  the  error  of  the  chninom<*(«*r  ^^^ 
wich  mean  time.  * 

9.  In  the  n\<5t\iod  of  two  altitudes  of  the  nnn  for  latitmbs  draw  a  fljcurr.  «f 
the  trianglea  Vu  tii«  oxti«t  \u  'wVvcXi  NX^a^j  %x'6  ^6R^Ns^vV,  wasting  the  parts  k>» 
required  in  eacYi.    H.o'w  Vailo^\l^V^i^^^«»'^^«^^^»^>»^^^^^'^Q««Ktn 
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10.  Find  the  position  by  Samner's  method,  the  ship  having  moved  between  the 
t» KObservations.  What  determines  the  interval  which  shonid  elapse  between  observa- 
A^Moaa  of  the  same  body  f    What  is  the  use  of  a  single  line  of  position  f 


.!>A  CADST-MIDSHIPBfEN. 

June,  1881. — Time  allowed,  nine  houra, 

>/      1.  What  determines  the  selection  of  the  principal  stations  of  a  survey  f    How  is  the 
i  Mtronomical  bearing  of  ^  base-line  determined  by  sextant  and  chronometer  f    Deduce 

the  formulas. 
f  ^     2.  Correct  the  coUimation  error  in  the  bureau  theodolite.    Bun  in  the  shore-line 
F '  Wtween  two  stations^  using  a  sextant. 

3.  To  what  plane  should  all  soundings  be  reduced,  and  how  is  the  reduction  effected  f 
How  should  you  determine  your  position  when  sounding,  and  plot  it  on  the  chart? 
What  must  be  your  position  with  reference  to  the  great  circle,  in  order  that  a  sounding 
may  be  accurately  plotted  t 

4.  Explain  and  illustrate  by  a  figure  the  polyconic  projection.  Deduce  the  general 
equations  of  a  meridian.  State  the  charact-eristic  features  of  the  polyconic  chart,  and 
the  advantages  of  the  projection  over  the  Mercator's  projection  for  surveying  pur- 
poses. 

5.  What  is  a  running  survey?  What  is  an  astronomical  base?  What  is  meant  by 
'.' balancing  the  work,"  and  how  is  it  done? 

6.  QiyenX'  =  X+aX+bY  +  cZ  +  P (1) 

Y'^Y+dX+eY+fZ+Q (2) 

Z'  =  Z  '\-gX  +  hY+kZ-{-R (3) 

Explain  what  these  equations  represent,  and  the  meaning  of  each  term  of  the  third 
equation. 

7.  Transform  the  first  two  equations  so  as  t-o  give  the  force  of  earth  and  ship  to 
head,  and  the  force  of  earth  and  ship  to  starboard,  each  in  terms  of  the  earth's  hori- 
sontal  force.    Explain  the  further  transformations  to  obtain  the  equation 

<5  =  ^-f  ^sin  C'-f-Ccos  C'-l-^  sin  2C'-f-^cos  2C'. 

8.  Explain  each  term  of  the  preceding  formula.  Under  what  circumstances  will 
A  and  E  reduce  to  zero?  What  is  the  '' starboard  angle"?  Find  its  value  and  the 
Biaximum  value  of  the  semicircular  deviation  in  terms  of  the  coefficients. 

9.  Explain  the  causes  of  the  heelmg  error,  and  show  in  what  direction  it  usually 
acts.  Show  how  the  heeling  error  may  be  corrected  mechanically,  placing  the  mag- 
net at  its  proper  distance  from  the  compass. 

10.  Explain  the  construction  and  use  of  a  Napier's  diagram.  Explain  the  practical 
correction  of  the  semicircular  deviation  by  the  use  of  a  single  magnet,  and  by  two 
magnets. 

[One  qaestion  may  be  omitted.] 

Nine  of  the  above  having  been  discussed,  extra  credit  will  be  given  for  answers  to 
the  following : 

Extra  gveetion. 
Given  ^  sin  d  =  ^ -f  B  sin  C -f  C  cos  C -f- D  sin  2C+^  cos  2;, 

^  cosd  =  l-|-BcosC— CsinC  +  ^oos2C— JEsin2C. 

Deduce  the  equations  of  an  epi trochoid,  and  then  explain  the  construction  of  the  dy- 
gogram  which  they  represent.  Explain,  also,  the  construction  of  the  dygogram  aa  a 
lima^on. 
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Second  day. 

11.  Jnnn  1,  1881.  (a)  Fiud  tho  time  of  a.  m.  high  water  at  SadiIt  IIooIu  ia  Im§. 
74^  W.  EiJLtabliHhnieut  of  port^  7^  2U"'.  (6)  Same  date,  at  Annapolia.  Lat.  3F  S^ 
53"  N.,  Long.  ;">»»  5'"  5G».5  W.  Required,  tbo  l<»cal  mean  time  of  ttanrine,  soppoufl* 
to  be  the  tiuie  it  takes  tho  sail  to  ri»u  in  altitude  equal  to  it«  aemi-diamtflei;  ti»» 
fractiou,  dip,  &c.  (c)  Same  date,  at  Annapolis.  Fiud  the  local  me^Mi  tUDe  wka  Ai 
star  a  AquiUu  (Altair)  will  be  ou  the  prime  vertical  east. 

1*2.  June  1, 1881,  at  Annapolis.  Observed  equal  altitudes  of  the  son  a.  m.  and  piBJ 
a.m.  W.  T.  obs.  7^  35°»  10-;  a.m.  C— W  3»»  '25™  0-;  p.m.  W.  T.  obs.  4*  «■  0»;  ^& 
C — ^W.  3''  24™  30*.    Required,  the  error  of  chronometer  ou  Greenwich  mean  tiat. 

13.  June  2,  1881.     Lat  D.  R.  25"^  0'  S.    Long,  about  87''  oCK  £.     W.T.obcll^ 
30« ;  C— W  5'*  50«  20*  j  c.  c.  +  0^  30™  30-.    Obs.  alt.  moon's  lower  Umb  20^  W  IT 
NE'ly.    In.  cor.  +2'  0"'.    Height  of  eye,  20  feet.    Time,  about  noon.     &e^ain<ii 
longitude. 

14.  June  2,  1881.  Lat.  about  37°  N.  at  about  8  p.  m.  W.  T.  oba.  8^  0^  06^;  C-^ 
Qb  05™  30-;  c.  c.  +  4^  32™  49*.  Obs.  altitude  of  the  star  a  Virginia  (Spica)  4M1  ^ 
bearing  S'ly .  In.  cor.  +  2'  0".  Height  of  eye,  20  feet  The  Long,  by  oba.  at  4  ^^ 
was  G7'=>  0'  W.,  and  the  run  from  4  p.m. until  the  time  of  thia  obaerratiMi  waif 
miles  SE.  (true).    Required,  the  latitude  by  the  circum-meridkaa  jJtitiMie  ■wtfc>< 

Extra  qitesiionj  the  abate  having  been  9olred, 
Adjust  a  transit  instrument  in  azimuth. 

Given  r  =  i  9«'(^7'') +a'??-<;^r:^  +  _" 
COS  d  cos  d        >^  cos  d 

find  the  level,  collimation,  and  azimuth  constants.    Having  done  ao,  bow  tkoojd  «tf 
proceed  to  the  exact  detenuination  of  time? 


I>KI>ARXMKN'X  OF"  PHYSIOS  A^NJ^  O^K&IISTBY. 

ELECTRICITY. 

January,  1881. — Time  allowed^  four  homr; 
[Ten  qoMiioiM  reqtiirad.] 

1.  Define  difference  of  potential.  Electrical  potential  is  one  factor  of  enecisj;  *^ 
is  the  other  factor  f 

2.  Prove  mathematically  that  the  capacity  of  ^  sphere  removed  from  all  toadtO^ 
is  equal  to  its  radius.  To  what  potential,  if  it  were  xM>8sible,  must  we  ebargetifkii 
of  1  metre  in  diameter,  in  order  that  its  electrical  density  may  be  unity? 

3.  What  is  meant  by  the  specific  inductive  capacity  of  a  dielectric?  Howfi«i* 
charge  would  a  condenser  take,  with  plates  1™™  apart,  of  1  square  metrp  tari^  ■■ 
electrified  by  a  thousand  DaniePs  cells,  the  plates  being  separated  by  gntUrfi^ 
specific  inductive  capacity  4.2  f    E.  M.  F.  of  each  cell,  .00974. 

4.  What  couple  is  expressed  by  mlHf  At  a  magnetic  station,  the  total  ttf 
netic  intensity  was  10.28  British  units,  and  the  inclination  66^  9^-  What  «•  * 
(horizontal  intensity)  in  BritiHh  unit«,  alHO  in  C.  G.  S.  nnitsf 

5.  When  the  deflected  needle  of  a  tangent  galvanometer  is  in  equilibrion,  **• 
forces  are  acting  upon  it,  and  what  are  the  expressions  for  their  momnitt?  J*  * 
necessary  that  the  needle  should  be  Highly  magnetized  or  not?  (OiTe  iri***'' 
answer. ) 

6.  State  Ohm's  law.  Derive  formula  for  the  arrangement  of  a  battm  to  oha" 
greatest  ellVet.  Prove  niathenuitically  that  in  any  given  combination  tbr  nu^i^a 
effect  is  oUt.iined  when  tho  total  resistance  in  the  elements  is  equal  to  tbc  fv*«»*» 
of  the  inteqmlar.  ^ 

7.  The  current  frv>m  10  c^iiactly  similar  cells,  in  series,  produces  a  deflecti'W« 
in  a  taugeiit  gaVvauomfcUt,  \\i«k  iiiLVt6t\\ts\  x«wv^\axtf»  ^1  \Vik»  ^muit  being  IOok» 
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arranged  so  that  there  are  5  coaples  of  2  cells  each,  a  deflection  of  33^  42'  is  produced. 
/^Bequired  the  internal  resistance  of  a  cell. 

J     8.  Explain  the  principle  of  Farmer's  dynamo-electric  machine,  also  the  commutator. 
:!-lfake  a  drawing  and  explain  fully  the  torpedo-firing  key-hoard  used  in  the  service. 
i     9l  The  current  necessary  to  fire  a  torpedo  fuze  is  .6  weber;  the  resistance  of  the 
LillMe  is  1  ohm,  and  that  of  the  leading  wires  2  ohms;  what  the  smallest  number  of 

oellsof  E.  M.  F.  1.2  volts  and  R=2  ohms  required  to  fire  a  torpedo,  and  how  must 
:.  they  be  arranged  f 

.      10.  The  poles  of  a  battery,  resistance  15  ohms,  are  joined  by  two  wires  in  multiple 
iWSte;  the  first  wire  contains  2  fuzes  of  .5  ohm's resistauoe  each,  and  leading  wires  4 

oliiiis;  the  second  wire  contains  4  fuzes  of  .5  ohm's  resistance  each,  and  leading  wires 

6  ohms.    What  must  be  the  E.  M.  F.  of  the  battery  to  fire  all  fuzes  simultaneously,  if 
,  II  takes  .5  weber  to  ignite  a  fuze  f 

11.  Derive  formula  for  the  resistance  of  the  shunted  galvanometer.    What  part  of 
.  C  flows  through  the  shunt,  and  what  through  the  galvanometer?    What  is  "  [7"f    A 

certain  galvanometer  has  a  resistance  of  246  ohms,  and  it  is  required  to  provide  it  with 
,  a  ^th  shunt;  what  must  be  the  resistance  of  the  shunt  f 

12.  Define  e  electro-chemical  equivalent.  A  current  from  a  battery  of  70  Grove's 
.  oells  in  series  was  sent  for  24  hours  throngh  an  extenuil  resistance  of  3,200  ohms. 

£.  M.  F.  of  each  cell,  1.8  volts.    R  =:  .9  ohm.    Required  whole  amount  of  zinc  consumed 
in  the  entire  battery  during  that  time. 

13.  A  short  cable,  9  miles  long,  was  laid  across  the  lake,  and  its  ordinary  resistance 
was  81  ohms.  On  testing  one  morningA  found  that  with  B  insulated  the  line  gave  30 
ohm's  resistance ;  then  B  tested  with  A  insulated,  and  found  a  resistance  of  60  ohms. 
How  far  out  from  A  must  a  boat  go  to  get  at  the  fault? 


STRENGTH  OF  MATERIALS.       . 

CADBT-ENGINEERS. 

January,  1881.— Tiww  allowedf  four  hours. 

1.  (a)  A  body  weighing  TT  pounds  and  moving  with  a  velocity  of  Ffeet  per  second 
is  connected  with  another  body  at  rest  and  weighing  W  ponnds,  by  a  chain  {  feet  in 
length  and  a  square  inches  in  sectional  area;  find  the  greatest  stress  on  the  chain,  its 
inertia  being  neglected. 

(5)  In  launching  a  ship  a  weight  of  five  tons,  intended  as  a  drag,  is  attached  to  the 
ship  by  means  of  a  chain  100  feet  long  and  8  square  inches  in  efifective  sectional  area; 
find  the  greatest  pull  on  the  chain,  supposing  the  ship  to  have  an  inertia  equivalent 
to  that  of  a  weight  of  400  tons  moving  with  the  same  velocity,  and  supposing  this 
velocity  to  be  20  feet  per  second  at  the  instant  the  drag  begins  to  act,  E  being 
25,000,000. 

2.  (a)  Find  the  shortest  rod  that  will  bear  without  injury  the  shock  occasioned  by 
a  weight  of  W  ponnds  which  falls  throngh  h  feet  before  it  begins  to  strain  the  rod, 
E,  Rt  and  the  sectional  area  (a)  in  inches  being  given. 

(6)  Find  I  when  Jr=60  pounds,  A  =  12  feet,  J5  =  30,000,000  ponnds,  12  =  15  foot- 
pounds, and  a =0.25  square  inch. 

3.  (a)  The  principal  stresses  p  and  q  being  given,  find  the  intensity  and  direction 
of  the  resultant  stress  on  a  plane  inclined  at  an  angle  0  to  the  plane  of  greatest  prin- 
cipal stress. 

(b)  Find  r  and  y,  when  |>  =  255  pounds,  5  =  171  ponnds,  and  0  =  27o. 

4.  (a)  A  cord  suspended  from  two  points  not  in  the  same  vertical  line  sustains  a 
uniform  vertical  load;  find  the  equation  of  the  curve  in  which  the  cord  hangs,  and 
the  length  of  the  arc  measured  from  the  vertex. 
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(6)  Find  a  convenient  approximate  expression  for  the  lentil  of  the  arc. 

5.  (a)  Deduce  the  equation  of  the  curve  in  which  a  cord  of  nniform  sectioDJ 
hangs,  when  it  is  suspended  from  two  points  and  sostams  only  its  0¥m  weight 

(5)  Find  the  intensity  and  direction  of  the  strain  on  the  x>oints  of  sapport. 

6.  (a)  The  pressure  on  a  semicircular  area  varies  directly  jm  the  square  of  t 
tauce  from  the  diameter;  find  the  centre  of  pressure. 

(i)  The  truss  given  in  the  diagram  is  uni.  j|^ 

formly  loaded;  find  the  stress  on  the  heams  ^ 

54, 43, 35,  and  51.  ^ 

7.  (a)  Find  hy  the  method  of  polygons,  3- 
the  stresses  upon  the  heams  of  the  frame 
indicated  in  the  diagram. 

(5)  Find  the  same  stresses  hy  the  method 
of  sections. 

8.  (a)  Derive  a  formula  for  determining 
an  area  hy  means  of  Amsler's  polar  plauim- 
eter. 

(5)  Find  the  moment  of  friction  in  the  case  of  a  spherical  step. 

THE  METHOD  OF  LEAST  SQUARES  (ELECTIVE). 

MONTHLY  EXAMINATION. 

April,  1881.— rim«  allowedf  2i  hours. 

Cadet-Engineera  J.  M,  Wkitkamf  G.  Kaemmerling,  B,  C,  Sampton,  J,  E.  Byrney 
Mathews,  K.  McAlpine,  W.  8,  JSmith,  F,  B.  Dowat,  De  W.  C.  Redgrave,  and  W.  fT.  1 

1.  Prove  that  the  probahility  of  the  concurrence  of  several  independent  ere 
equal  to  the  product  of  their  separate  probabilities. 

Deduce  the  equation  of  the  probability  curve. 

2.  The  measurement  of  an  angle  is  repeated  twenty  times  vrith  the  same  tbeod 
the  mean  of  six  readings  is  27°  34'  32'';  the  mean  of  ten  readings  is  27^  .'M'  4«' 
the  mean  of  the  reraainiug  four  readings  is  27'^  34'  48"  :  find  the  adjusted  val 
the  angle  and  its  probable  error. 

3.  Given  the  following  equations  of  observation ;  viz., 

ir--y-t-22:  =  3(weight  1),        4x  +  y4-4r  =  21  (weight  1), 
3x  +  y—r)2r  =  5  (weight  1),     —2x-f6y  +  63r  =  28  (weight  i): 
find  the  probable  value  and  the  weights  of  ar,  y,  and  z, 

4.  From  a  ceutral  station  the  following  angles  were  measured  between  the  f 
Af  By  C,  and  Z>;  viz., 

AB  65°  11'  52".500  (weight  3),  CD    87°    2'  24".703  (weight  3), 
BC  66°  24'  15".553  (weight  3),  DA  141°  21'  21".757  (weight  1): 
find  the  adjusted  values  of  the  angles. 

5.  The  three  angles  of  a  spherical  triangle  were  measured  and  the  following  r 
obtained;  viz., 

^=580  46'5".46(weight4),  if=52o  16' 22". 32 (weight 5),   C  =  68^58'8".00(wri^- 
the  spherical  excess  being  38". 36,  find  the  adjusted  values  of  the  angles. 

THEORETICAL  NAVAL  ARCHITECTURE  (ELECTIVE). 

June,  1881. — Tinie  allowed^  three  hours, 

Cadet-Midshipmen  J.  L.  Schock^  J.  H.  Linnardj  J.J.  Woodward,  J.  A.  Hoogevrerf.  I 
Slayion,  H.  K.  White,  J.  L.  Bees,  F.  C.  Rider,  and  T.  Serata, 

1.  Derive  the  finite-difference  series,  and  by  means  of  this  series  obtain  a  rn 
computing  areas  when  the  number  of  ordiuat^js  is  a  multiple  of  5.  When  dw 
rule  give  exact  results? 
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2:  Derive  Dr.  WooUey's  rale  for  computing  Tolamea,  and  also  his  rule  for  moments. 

3.  Find  general  expressions  for  the  moment  of  a  wedge  whose  inclined  faces  are 
two  water  planea ;  first  with  reference  to  a  vertical  plane  through  its  edge,  and  sec- 
ondly with  xefereooe  to  one  of  its  inclined  faces. 

4.  The  load- water  line  of  a  ship  consists  of  a  pair  of  sinnsoids  forward,  and  a  pair 
of  prolate  cycloids  aft,  with  a  straight  middle  body;  the  length  of  the  ship  being  {, 
Slid  the  lengthof  the  fore  body  ^,  the  length  of  after  body  f  Zi,  and  the  midship  breadth 
h,  find  the  coeffleient  of  fineness. 

5.  Derive  an  expression  for  the  height  of  a  fixed  metacentre.  When  the  met<acentre 
!•  not  a  fixed  point,  define  the  metacentric  locos. 

6.  Define  dynamical  stability,  and  dynamical  surface  stability :  derive  an  expres- 
sion for  each,  and  show  that  the  former  is  the  integral  of  the  statical  stability. 

7.  Prove  that  a  vertical  section  of  the  surface  of  a  rolling  wave  is  a  prolate  cycloid; 
find  the  radtt  of  the  generating  and  of  the  rolling  circles,  and  determine  the  point  of 
inflexion. 

8.  Derive  the  formnla  for  computing  the  augmented  surface  of  a  ship,  and  show 
iMdiw  this  foimala  may  be  employed  to  determine  approximately  the  engine  power 
necessary  to  give  a  ship  the  speed  due  to  her  length. 

9.  (a)  Derive  a  formula  for  ascertaining  the  change  of  trim  caused  by  moving  a 
weight  P  a  distance  I,  forward  or  aft. 

{h)  Determine  the  angle  of  maximum  efficiency  for  a  rudder,  when  the  power  ap- 
plied is  limited. 


i[y:EapjLRirM,iBiNT  O'sr  kn-glish  sttji>ies.  bcistory.  jlnt> 

INTERNATIONAL  LAW. 

MOMTHLY  EXAMINATION. 

February,  1881.— Time  allowed,  twu  houn. 

1.  (a)  Explain  law,  law  of  nature,  international  law,  municipal  law,  public  law, 
•tAtnte  law,  common  law.  {b)  Explain  the  two  phases  of  international  law,  (1)  as  an 
■bsteaot  system,  (2)  as  a  positive  code. 

fL  State  the  essential  points  in  the  Monroe  doctrine.  Explain  its  origin,  its  authority , 
and  its  application.    Discuss  the  correctness  of  the  doctrine. 

3.  What  are  the  three  essential  attributes  of  states,  and  in  what  does  each  of  them 
eonsistf  Show,  with  examples,  how  one  or  more  of  them  may  exist  in  a  modified 
form. 

4.  Explain  fnlly  the  relation  of  aliens  to  the  government  of  the  country  in  which 
they  are  residing. 

6.  State  the  circumstances  in  the  case  of  the  Franconia,  and  the  conclusions  reached 
In  the  English  courts. 

6.  What  are  the  jural  rights,  so  called,  that  pertain  to  states;  the  moral  claims t 
How  far  can  the  latter  be  said  to  form  the  grounds  of  international  law  t 

INTERNATIONAL  LAW. 

MONTHLY  EXAMINATION. 

March,  1881.— Hum  allowed,  two  hours, 

1.  State  the  extent  of  the  exemption  from  local  Jurisdiction  in  foreign  territory  or 
in  foreign  ports  of  (1)  foreign  sovereigns,  (2)  foreign  armies,  (3)  ships  of  war,  (4)  mer- 
chant vessels,  (5)  the  crews  of  public  or  private  vessels.    Wha.t»  \a  \i^<&  tvsX^  <^1  ^a:«  vc^ 
nance  on  this  subject  f 
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2.  Namo  all  the  ship's  papers  required  by  international  law.  Describe  those  reqnizei 
by  municipal  law  alone. 

3.  Explain  the  difference  between  a  domiciled  foreigner  and  a  foreigner  tkst  hu 
been  naturalized.  Define  naturalization,  expatriation,  denizen  (in  England),  alia 
What  change  was  made  in  the  English  law  in  regard  to  nationality  in  1870 1 

4.  Discuss  the  immunities  of  the  residence  of  a  diplomatic  envoy. 

5.  State  the  duties  of  consuls. 

6.  State  the  reasons  for  beginning  a  war  with  a  declaration.  What  is  the  ink  d 
law  as  to  (1)  enemy's  persons  found  in  the  country  at  the  outbreak  of  war,  (2)  eneaT'i 
property,  (3)  private  debts  due  to  enemies,  (4)  public  debts  due  to  enemies t 

INTERNATIONAL  LAW. 

MOirrHLY    EXAMINATION. 

April,  1881. — lime  allowed^  two  hourt. 

1.  Discuss  the  question  whether  the  British  proclamation  of  nentrality,  in  ISB, 
was  an  unfriendly  act. 

2.  Define  postliminy,  salvage,  reldche  fordcy  spy,  commercia  belli,  special  andgenenl 
truce. 

3.  Name  the  four  recognized  restrictions  upon  neutral  trade  daring  war.  Wbit 
general  power  is  given  to  belligerents  in  order  to  carry  into  effect  these  restriction' 

4.  What  is  a  privateer?  State  the  usual  restrictions  placed  by  manicipal  lav  apai 
privateering.  What  ground  was  taken  by  the  United  States  in  regard  to  the  tham 
of  the  Declaration  of  Paris  relating  to  privateering,  and  what  reaaons  may  be  ••• 
signed  for  the  American  position  f 

5.  *^  When  an  internal  war  breaks  out,  the  government  mnst  determine  whetkr 
the  municipal  or  the  international  code,  in  whole  or  in  part,  shall  be  adopted.**  Ex- 
plain what  is  meant  by  the  two  ''codes,"  give  reasons  for  the  adoption  of  eitlia 
one,  and  the  consequences  flowing  from  it,  as  to  belligerents  and  as  to  neiitraK 

6.  War  between  United  States  and  Spain.  In  command  of  the  U.  S.  S.  Tivntoa, 
cruising  in  the  Atlantic,  you  search  the  following  vessels:  (1)  The  Spanish  brii; 
Carmen,  sailing  to  New  York  under  a  license  from  the  United  States  consul  at  Cadii^ 
(2)  the  Spanish  ship  Asturias,  bound  to  the  same  port,  with  olive-oil  and  hemp,  aa<icr 
a  license  from  the  admiral  commanding  the  squadron  to  which  the  Trenton  b^liin^ 
to  carry  a  certain  quantity  of  hemp  to  New  York  ;  (3)  the  Norwegian  bark  OUf.  fna 
Cadiz  to  Gottenbtirg,  under  a  license  from  the  Spanish  government.    Discuss  the  cas** 

7.  Later,  you  are  lying  in  the  roads  of  Brest,  and  a  powerful  Spanish  in>n-cbiiii 
lying  outside.  Late  in  the  evening,  as  your  steam-launch  is  bringing  off  the  iha-I 
she  is  surprised  and  captured  by  boats  from  the  Spaniard.  What  will  be  the  rf>ul:* 
Some  time  after,  the  Spanish  capture  two  American  merchantmen.  One  of  theu,  ih* 
Anna,  is  carried  into  Lisbon  and  condemned  by  a  prize-court  sitting  theiv.  Tbr 
other,  the  Rapid,  is  carried  into  Bordeaux,  and  condemned  by  a  prize-court  in  Bl^ 
celona.  Both  are  sold  to  Frenchmen,  and  afterwards  come,  under  the  French  i^t 
to  Baltimore.     The  respective  owners  put  in  claims  for  the  vessels.     Discuss. 

INTERNATIONAL  LAW. 

June,  1881. — Time  allowed,  three  hours, 
[Starred  questions  are  alternatives.] 

1.  Define  international  law,  private  international  law.  Define  domicil,  emb«rp>' 
retoi-sion,  rule  of  uti  po8sideti«f  exequatur,  efticieut  blockade. 

2.  Explain  naturalization,  and  state  how  it  is  obtained  in  the  United  Statee.  D'-'^ 
cuss  the  principles  involved  in  the  case  of  Koszta. 
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3.  Name  the  ship's  fiapers  required  by  both  international  and  manicipal  law,  and 
those  required  by  international  law  alone.     Describe  any  four  of  them. 

4.  State  the  principal  arguments  for  and  against  the  right  of  capture,  during  war, 
of  private  property  at  sea,  as  distinguished  from  private  property  on  land. 

4.*  What  is  piracy  by  international  law  f  How  and  where  is  it  punishable  f  When 
the  municipal  law  of  a  State  enlarges  the  definition  of  piracy,  to  what  persons  does 
the  enlarged  definition  apply,  and  where  may  they  be  tried  f  What  considerations 
gOTemed  the  cases  of  Confederate  ships  of  war! 

5.  When  does  the  State  acquire  title  to  a  prize  taken  at  sea  f  When  may  the  title 
pass  to  individuals?  What  is  the  effect  of  this  fact  in  the  case  of  subsequent  recap- 
tore  of  the  prize?  What  limitations  exist  in  regard  to  the  nationality  of  a  prize- 
eourt  f  in  regard  to  the  locality  of  the  prize-court  ?  in  regard  to  the  locality  of  the 
prize  T    What  courts  have  jurisdiction  of  prize  cases  in  United  States  T    In  England  T 

6.  Classify  the  various  kinds  of  contraband  goods.  How  far  is  the  destination  of 
goods  a  test  of  their  contraband  character  f  State  in  full  the  distinctions  drawn,  as 
to  ship  and  cargo,  in  adjudging  upon  a  neutral  the  penalty  for  carrying  contraband. 
Explain  the  doctrine  of  continuous  voyages,  as  applied  by  the  Supreme  Court  during 
the  civil  war. 

6.*  Explain  in  full  the  distinction  between  blockade  de  fcLoto  and  blockade  by  noti- 
fication. What  two  elements  are  necessary  to  complete  the  offense  of  breach  of 
hlockade?  In  what  ways  may  this  notice  be  given,  or  be  presumed  to  have  been 
given  f  State  the  rule  in  regard  to  notice  laid  down  in  the  President's  proclamation 
of  1861,  and  explain  the  interpretation  that  was  put  upon  it. 

7.  (a)  War  between  the  United  States  and  Spain.  In  command  of  the  U.  S.  S. 
Vandalia,  cruising  in  the  Atlantic,  you  speak  a  vessel  carrying  German  colors ;  you 
request  her  to  heave  to,  but  she  continues  on  her  course.  What  steps  do  you  take  T 
The  German  ship  being  brought  to,  she  fires  a  volley  of  small  arms  into  the  boarding 
officer's  boat  as  it  approaches  her.  The  search  shows  nothing  of  a  suspicious  charac- 
ter connect-ed  with  the  German  vessel.  Whit  will  you  do,  and  what  consequences 
^w\\\  flow  from  your  action  T  (6)  Later,  you  fall  in  with  a  fleet  of  French  merchant- 
men under  convoy  of  a  man-of-war  of  about  your  own  strength.  You  attempt  to 
search  the  merchantmen,  when  you  are  fired  into  by  the  man-of-war.  Results  ?  (o) 
You  capture  a  Spanish  brig  near  the  Azores.  You  find  that  she  is  in  an  unfit  condi- 
tion to  go  to  the  United  States,  though  she  might  be  made  seaworthy  by  being 
thoroughly  repaired.  She  has  a  general  cargo,  with  a  large  amount  of  specie.  What 
coarse  will  you  pursue,  and  what  considerations  will  govern  your  decision  f  Suppos- 
ing that  the  vessel  were  a  neutral,  carrying  contraband,  how  would  that  affect  the 
case? 

8.  («)  Later,  you  capture  a  Swedish  brig,  in  the  Bay  of  Biscay,  carrying  timber  to 
Ferrol,  where  there  is  a  Spanish  dockyard.  You  find,  on  making  search,  that  she 
had  been  previously  captured  by  the  Kearsarge  and  ordered  to  Savannah  for  adjudi- 
cation ;  but  that  on  the  voyage  the  Swedish  master  and  seamen  overcame  the  prize, 
csrew,  set  them  adrift  in  the  neighborhood  of  Brest,  and  renewed  the  original  voyage. 
What  would  yon  do,  and  what  consequences  would  flow  from  your  act  f  Supposing 
that  the  original  voyage  were  held  to  be  innocentf  how  would  that  affect  the  case? 
(fr)  You  overtake  an  Italian  steamer,  carrying  Spanish  troops  from  Cadiz  to  Havana. 
The  master  says  his  ship  was  seized  by  the  authorities  at  Cadiz,  and  that  he  was 
compelled  by  force  to  undertake  the  voyage.  You  have  every  reason  to  believe  his 
statement.  Results?  (o)  Subsequently,  the  Vandalia  is  on  blockade  duty,  the  whole 
coast  of  Cuba  being  under  efficient  blockade.  You  search  an  English  steamer  head- 
ing for  Santiago  de  Cuba.  She  had  cleared  from  Liverpool  for  Vera  Cruz  with  a 
cargo  of  rifles,  saltpetre,  and  lead.  The  master  states  that  ho  was  putting  into 
Santiago  in  distress,  being  out  of  water.  He  had  previously  made  no  attempt  to 
speak  the  blockading  squadron,  and  was  only  brought  to  after  several  shots.   Results? 
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SPANISH. 

June,  1881. — Time  allowed,  three  haure. 

Translate  the  following  in  Spanish, 

1.  Parlez-Yons  respagnol  f 

2.  Je  le  parle  un  pen. 

3.  Qui  Yous  donne  des  lemons  f 

4.  C'est  Monsieur  X. 

5.  Comblen  de  lemons  par  semaine  yous  donne-t-ilf 

6.  Seulement  denx. 

7.  Ce  n'est  pas  assez,  mais  yous  aYez  nne  bonne  prononeistion. 

8.  n  faat  bien  traYailler  ponr  apprendre  one  langue. 

9.  Je  suis  le  premier  de  ma  classe. 

10.  Je  le  sals,  yous  studies  beaoconp. 

11.  SaYez-Yous  que  nous  ^tndions  aussi  la  g^grapbie  et  Phistoire  en  espagnolt 

12.  Non,  Monsieur,  dites  moi  quelque  cbose  de  ce  que  yous  sayoz. 

13.  Ayoc  plaisir. 

14.  L'Espagne  est  nn  beau  pays,  elle  se  trouYe  dlYis^  actaellement  en  qoaiantanBrf 
proYinoes.    Celle  de  Madrid  a  deux  cent  Yingt-cinq  bonrgs  et  Yillsges. 

15.  Madrid  capitale  dn  royanme  &  300,000  Ames,  nenf  thdAtreSy  plnaiean  ibntiiiMi^ 
et  de  belles  promenades. 

16.  S^YlUe  est  une  des  plus  belles  Yilles  de  PEspagne. 

17.  Cbarles  premier  a  6t6  proclam^  roi  d'Espagne  en  1516,  et  pea  de  ionps  aprii 
empereur  d'Allemagne  sons  le  nom  de  Cbarles  qnint,  lequel  fat  longtempe  en  gwstm 
aYCO  Francois  premier,  roi  de  France. 

18.  Yous  raoontez  tr^bien,  yu  quHl  y  a  si  pen  de  temps  qae  Toas  ftppienef  Vmf^ 
gnol. 

19.  Yous  dtes  tr^s  aimable,  car  il  n^y  a  que  quatre  mois  que  J'dtadie  PeepagnoL 

Translate  into  French, 

NAPOLEON  AND  WASHINOTON. 

Napoleon  bad  just  been  installed  as  First  Consul,  at  the  palace  of  the  Tuilericfl,  whift 
CYerything  still  breathed  the  recollections  of  its  ancient  kings,  when  he  learned  tbi 
news  of  the  death  of  Washington.  The  First  Consul,  to  show  his  respect  for  the  mag- 
nanimous character  of  the  hero  of  the  American  Republic,  announced  his  death  to  thi 
consular  guard  and  to  all  the  troops  of  the  French  Republic  in  the  following  ord«rrf 
the  day:  ^^  Washington  is  dead!  This  great  man  fought  against  tyranny:  be  e9Ub> 
lished  the  liberty  of  his  country.  His  memory  must  always  be  dear  to  the  FwtA 
people  as  well  as  to  all  free  men  of  both  worlds,  and  especially  to  the  French  poldien, 
who,  like  him  and  his  American  troops,  fight  in  defense  of  liberty  and  equaUty.  b 
consequence  the  First  Consul  has  ordered  that,  for  the  space  of  ten  days,  black  cnp* 
shall  be  hung  on  all  the  colors  and  standards  of  the  Republic.'' 

FINAL  EXAMINATION. 

May,  1881. 

CADET-MIDSHIPMEN— Class  op  1879. 

NAVAL  TACTICS. 

Time  allowed,  three  hours, 

1.  How  should  a  fleet  of  24  ycsscIs  be  arranged,  and  how  should  the  command  ^ 
istributcdf    Where  should  the  divisional  and  squadron  commanders  be  foondf  <V 
irhat  ships  is  the  reserve  division  composed  t 
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L  Give  a  diagrmra  of  the  time  fomuitiaiit  of  •  fleet.  State  the  order  of  hattle  for 
osy  torpedo  hoats,  and  for  hroadside  vessels.  What  is  meant  by  the  fleet  being  in 
ae  order,  open  order,  and  half  distance  when  in  line,  and  also  in  doable  column  f 

•  When  is  a  fleet  in  natural  order  and  when  in  reverse  order!  How  is  the  guide 
0el  distinguished  f  In  case  the  gnide  vessel  is  disabled  what  vessel  takes  her 
ee  f    By  whom  is  the  rate  of  speed  regulated,  and  what  is  known  as  steerage-way  f 

•  The  fleet  being  in  column  of  vessels,  in  natural  order,  form  it  into  triple  column. 

•  The  fleet  being  in  double  column,  in  natural  order,  form  it  into  triple  column. 

.  The  fleet  being  in  columns  of  vessels  abreast  by  divisions,  heading  north,  change 
»«tion  to  the  rear  on  any  course  from  south  to  west. 

•  The  fleet  under  sail^  olose-hauledy  what  rules  govern  the  speed  and  sailing  of  the 
^e  vessel  f 

•  Change  from  colnmos  of  vessels  abreast  by  division  to  a  single  column  of  vea- 
»  on  the  other  tack,  with  the  weather  division  leading. 

^*  How  do  you  signal  latitude  and  longitude  and  variation  of  the  compassT 
^0.  How  do  you  signal  a  vessel's  number  f  her  private  number  f 

SEAMANSHIP. 

Oral — Specimen  Qmettiont. 

L 

1.  How  do  you  let  go  a  bower  anchor  f    Describe  fittings,  Ae, 

I.  Cut  and  fit  lower  mast-head  pennanta,  wire  rope. 

I.  As  midshipman  of  the  watch  at  night,  yon  are  ordered  to  see  a  second  anchor 

idy  for  letting  go ;  state  how  you  would  make  the  examination. 

I.  The  ship  being  in  irons,  recover  her  on  the  old  tack. 

L  Biding  to  a  coast  current  by  the  starboard  anchor,  wind  four  points  on  the  star- 

ird  bow,  weigh  and  stand  out,  the  shore  being  close  aboard  on  the  port  beam.  (No 

ing^  tobensed.) 

I  The  weather  sheet  and  clewline  of  maintopsail  being  carried  away,  what  is  to 

doneT 

•  Sailing-vessels  meeting,  wind  S.  by  E.,  one  steering  N.  by  W.,  the  other  NNW., 
ieh  has  the  right  of  way  T 

IL 

.  While  at  anchor  in  a  strong  tide,  hoist  a  quarter-boat. 
»  Cut  and  flt  topmast  pennants,  wire  rope. 

•  Weigh  a  heavy  anchor  with  a  service  launch. 
.  Set  a  Jib,  blowing  fresh. 

.  Wind  on  the  starboard  quarter,  all  drawing  sail  set,  you  are  struck  by  a  squall ; 
w  do  yon  proceed^ 

•  Going  before  the  wind,  the  mizzen  topgallant  parrel  is  carrie<l  away;  what  must 
LdoT 

.  Sailing-vessels  meeting,  wind  K.,  one  steering  ENE.,  the  other  W.;  which  has 
right  of  way  f 

GUNNERY. 

21sie  aUowedf  9ix  kamr$. 

Define  exploH&n.  Upon  what,  in  general,  do  the  effects  of  explosion  depend? 
vw  do  special  circumstances  modify  the  effects  of  explosion.  Define  dftanatiofi, 
^t  substance  is  usually  employed  in  producing  detonation,  and  upon  what  does  iis 
si«ncy  depend f  Define  explosive  mixtmrt,  also  expltmve  compound^  and  name  the  ex- 
ai.Te  bodies  under  each  head,  which  are  of  practical  value. 

fitate  proportion  of  ingredients  in  United  States  Navy  i^npo^^eta.    CX^oM^t^  >>^^ 
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different  form8  of  ^nnpowder  used  in  the  Navy,  nccordioji^  to  the  size  of  ti 
For  what  are  the  largo-grained  powders  used  f  Explain  the  principlee  gorm 
graunlation  of  gunpowder. 

3.  What  is  a  nytem  of  rifling  f  Explain  how  the  rified  motion  ia  friren  to  a  pi 
What  systems  of  riding  are  in  general  uset 

4.  What  are  the  different  kinds  of  strain  to  which  a  gan  ia  sabjected 
method  of  equalizing  the  strains  is  employed  in  the  constmctioQ  of  heary  «r 

5.  What  considerations  govern  the  distribution  of  a  ship's  crew  at  qaactcci 
are  they  distributed  in  relation  to  watches?    How  are  they  stationed  at  pi 
broadside  guns?  turret  guns?    How  are  gun-captains  selected T     How  afv 
and  riflemen  organized  and  armed!  firemen f  wreck -clearers T  sail  trimnierif 

6.  Give  the  stations  of  a  crew  at  a  M.  L.  shifting  pivot  gnn  working  with  tac 
men  and  a  powderman.    Give  the  titles  on  the  right  and  l^ft  of  tbe  gnn  to  the 

7.  How  is  powder  stowed  in  the  magazine  f  Descril>e  the  arrangementa  far 
tng  the  battery  with  powder.     Where  should  the  scuttles  be  placed  f 

8.  Draw  and  give  nomenclature  of  Vlll-in,  M.  L.  R. 

9.  What  fuzes  are  used  in  the  service?    Describe  the  Borman  faze. 

THEORY  OF  NAVIGATION. 
Time  allotped,  five  hourt, 

1.  (a)  Ad^just  the  horizon  glass  of  a  sextant,  (fr)  Describe  tbe  azimntb  cit 
Ritchie  compass,  and  the  manner  of  using  it  to  find  tbe  compaaa  bearing  of  1 
(c)  State  two  ways  of  taking  a  departure,  and  note  their  relative  accorarv. 
entry  in  the  log,  in  each  case,  and  what  use  of  the  departure,  aboald  you  make 
Find  the  local  mean  time  of  sunset  (disappearance  of  apper  limli). 

2.  (a)  Running  parallel  to  the  shore  at  a  certain  speed,  bow  may  its  diati 
foand  f  {b)  Given  the  compass  bearing  of  the  port,  the  speed  of  tbe  ship,  and 
by  compass  and  hourly  drift  of  the  current,  find  tbe  conrse  to  be  steen 
What  is  the  chief  source  of  error  in  taking  an  altitude  of  a  beaveni  j  body  ml 
sea  horizon?  (dy  Find  the  local  mean  time  when  a  given  brigbt  starwi] 
tbe  prime  vertical  east,  and  state  the  use  of  this  knowledge. 

3.  (a)  What  is  the  three  point  problem  ?  Show  how  it  is  solved  bj  a  gsa 
construction,  and  by  a  station  pointer,  (fr)  When  you  desire  to  obeerre  tb« 
of  a  bright  star,  how  may  its  name  be  ascertained  ?  (o)  What  is  tbe  moat  exact 
and  what  the  usual  method,  of  fixing  an  anchorage?  What  entry  is  made  in 
in  each  case,  and  why  ?  {dy  Find  the  great-circle  coarse  and  distance  betw^ 
places,  by  Napier's  rules. 

4.  (a)  Find  the  course  and  distance  between  two  points  on  a  Mercator't  ck 
give  the  reasons  for  each.  (6)  Find  the  same  by  inspection  of  tbe  tables  (U* 
Sailing),  (c)  Adjust  the  azimuth  plates  of  a  theodolite  in  order  that  tbey  shj 
in  a  horizontal  plane,  (d)  Measure  a  base-line  with  the  means  nsoall j  fonud  o 
ship. 

5.  (a)  Obtain  and  plot  soundings,  (h)  Describe  the  constmction  of  a  polycani 
and  state  its  advantages  for  particular  purposes,  (c)  Draw  an  astronomical  t 
and  note  the  parts  given  and  required  in  the  ^"^'  method  for  latttnde.  (d)  fi 
sun,  bearing  SSE.,  how  is  the  hour  angle  found? 

6.  (a)  Show  what  ^,  ^\  and  ^"  mean,  and  how  they  are  marked,  (h)  ITsing  th 
bearing  SSE.,  how  is  the  hour  angle  fonnd?  (c)*  In  this  problem,  show  anal; 
when  the  effect  of  an  error  in  the  hour  angle  will  be  greatest  and  wben  least.  \< 
the  same  graphically,  upon  the  principle  of  Sumner's  method. 

7.  (a)  In  Sumner's  methml,  allow  for  an  uncertainty  in  tbe  cbronomrt 
rection.  (h)  Describe  in  dt'tail,  and  noting  all  precautions,  the  olMenratum*  f 
ing  the  error  and  rate  of  a  chronometer  by  single  altitudes  of  the  son.  iuidj:  j 
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Aeial  horizon.  Wl\,at  are  the  advantages 'and  disadvantages  of  this  method?  (c) 
•Describe  particularly  the  observations  in  the  method  of  equal  altitudes  of  the  suu  (a. 
WL  'and  p.  m.)  for  chronometer  rate  and  error.  What  are  the  advantages  and  dis- 
advantages of  this  method  f  (d)*  Explain  each  quantity  in  the  formula  and  each  step 
in  computing  the  chronometer  error  on  Greenwich  mean  time. 

:  S,  (a)  Explain  thie  process  of  finding  the  deviations  of  the  compass,  either  by  bear- 
~  tags  of  a  distant  object,  or  by  the  plane-table  method.  (6)  Explain  the  causes  in  iron  ' 
■hips  of  constant,  semi-circular,  and  qnadrantal  deviation  and  heeling  eiTor.  (o)  £x- 
l^ain  the  construction  and  use  of  a  Napier's  diagram,  (d)  What  is  the  effect  of  a 
change  in  the  ship's  position  in  magnetic  latitude  upon  the  semi-circular  deviation, 
quadrantal  deviation,  and  heeling  error  f  and  state  with  regard  to  any  one  of  these 
why  it  is  changed  or  is  not  changed. 

9.  (a)  Explain  the  construction  ofthedygogram  as  a  limayon.  (5)*  What  is  the  mean 
thread  of  a  transit  instrument  f  How  are  the  equatorial  thread,  intervals  determined  f 
(«)*  Explain  by  a  figure  the  reduction  to  the  meridian,  deducing  Mayer's  formula,  (d) 
Describe  briefly  the  parts  of  a  zenith  telescope. 

[Qaestion  0  ia  extra,  and  additional  vaine  will  be  given  it,  provided  the  others  have  been  dlacnased.] 

PRACTICAL  NAVIGATION. 

Time  allowed^  five  hours. 

Each  cadet  wiU  take  observations  with  the  sextant  and  artificial  horizon,  as  fol- 
lows (questions  1  and  2): 

1.  One  set  of  five  altitudes  of  the  sun  for  the  chronometer  error  on  G.  M.  T.  and  the 
error  of  the  compass.    The  mean  of  the  set  must  be  used  in  the  computation. 

2.  One  set  of  five  sights,  using  the  sun  and  a  chronometer  whose  error  is  known,  for 
the  astronomical  bearing  of  an  object  upon  the  opposite  bank  of  the  Severn  River. 
The  height  of  the  observer's  feet  above  the  sea  level  is  19  feet.  The  apparent  altitude 
of  the  object  must  be  found  and  considered.  Distance  [from  the  observer]  of  the  shore 
line  below  and  in  the  same  vertical  circle  as  the  designated  object,  3,300  feet.  Use 
mean  of  observations. 

3.  May  20,  1881,  at  noon,Cape  Race— Lat.  46^  40'  N.,  Long.  53^  07'  W.— bore  by 
compass  W.  by  N.,  distant  11  miles,  the  ship's  head  being  NE.,  and  the  deviation  for 
tbskt  course  17°  0'  E.  Variation  from  chart,  30°  0'  W.  Ship  then  sailed  as  follows 
nntil  noon,  May  21. 


Compass  courses. 

Knots. 

Winds. 

Leeway. 

Deviation. 

E.S.E. 

32.2 

South. 

70 

130    0'  E. 

S.E. 

25.6 

s.aw. 

8° 

50    0'  E. 

aE.byS. 

33.8 

S.W.byS. 

«o 

2°  45'  E. 

S.byW. 

25.7 

S.E.byE. 

8° 

80  30'  W. 

N.KbyE. 

31.8 

do. 

«o 

I80    (y  E. 

8.W.* 

34.8 

do. 

None. 

90  15>  W. 

*  Ron  ontil  no6n  from  hoar  of  morning  time-sight,  May  21. 

May  21,  1881.  Obs.  mend.  alt.  (H  64°  33'  50",  bearing  S.  In.  cor.  -f  1'  30".  Height 
of  eye,  18  feet.  Required,  Lat.  and  Long,  by  D.  R.  at  noon.  May  21, 1881 ;  Course  and 
distance  by  D.  R.  from  Cape  Race ;  Lat.  by  observation. 

4.  About  7  a.  m..  May  21,  1881.  W.  T.  obs.  7^  01™  23%  C-W.  7^  03"  12«,  c.  c.  —  3i> 
42™  10«.  Obs.  alt.  Q  20°  16'  20".  In.  cor.  -f  1'  30".  Height  of  eye,  iS  feet.  Compass 
bearing  of  sun,  N.  122°  15'  E.  Ship's  head  NW.  by  W.  Required,  Long,  at  noon, 
May  21,  1881 ;  deviation  of  the  compass;  set  and  drift  of  the  current. 

6.  December  21,  1881,  at  Mauritius.    Lat.  20°  22'  36"  8. ;  Long.  57°  45'  42"  E.    Equal 


^ITormalas  required. 
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altitudes  of  the  sud.     A.  m.,  Cliro.  T.  obs.  3»»  30™  51«;  p.  in.,  CLra.  T.  obs.  0=  IT«  ; 
Ro(iuircd,  error  of  the  chrouoineter  on  Greenwich  mean  time. 

6.  At  6  p.  m.,  May  21,  1881,  ship  in  South  Atlantic,  in  Lat.  15-"  tiO'  30'  8..  thu 
runs  90  miles  S\V.  by  8.  by  compass,  the  compass  error  l>eiu^  1   {Ktint  wwtrriT.  i 
about  4  a.  m..  May  22,  1881,  the  altitude  of  the  moon,  bearinji:  easterly,  in  olt^rred 
follows:  W.  T.  obs.  4^  02^  13-,  C-W.  2'»  9™  15-,  c.  c.  —  0»»  23™  27«.      Olia.  alt. 2  ^- 
20".     In.  cor.  +  1'  30''.     Height  of  eye,  18  feet.     Required,  the  long^itatie. 

7.  May  18,  1881,  in  moniinjj;  twilight,  in  Long.  43^  'M'  17"  W.,  observed  sltitn^r 
star  fi  Aqnarii,  as  follows :  W.  T.  obs.  3^  38"  4S«.  C-W.  6>»  02™  24«,  c.  o.  —  S*  4.*^  J 
Obs.  alt.  *  63^  32'  2U"  bearing  southward  and  eastward.  In.  cor.  -f-  1'  30  '.  Hnsfct 
eye,  18  feet.     Required,  the  latitude. 

8.  May  19,  1881,  about  4  a.  m.,  in  Long.  135°  12^  18"  E.  W.  T.  obs.  4»«  1"  l^,  C-i 
3h  3in  33i^  c.  c.  —  O**  4™  45*.  Obs.  alt.  a  Uraae  Minoris  (Polaris)  30^  16'  lU'  .  In.  « 
4-  1'  30",    Height  of  eye,  18  feet.     Reijuired,  the  latitude. 

Which  tide  of  the  day  will  be  the  higher  at  Manritins,  Lat.  20<^  22'  ::6"  ».,  Lonr  5 
45'  42"  £.,  on  May  19, 1881,  and  why  !     Find  the  time,  the  establishment  bein^  1:2*  19^ 
Double  weight  is  assigned  questions  1  and  2. 
[The  weather  Inking  unfavorable,  questioua  1  and  2  were  omitted,  and  3  and  4  aabatitntod  far  li^ 

FRENCH. 
Translate  the  following  into  French : 

ALFRED  TIIK   QRKAT,    KING   OF   EXGULXD. 

At  a  period  when  England  was  torn  by  civil  wars,  and  a  prey  to  the  crurUy  n{  \ht 
Danes,  a  man  appeared,  destined  by  Providence  to  avenge  his  country,  to  dtf«>tHi  3i 
rights,  to  enlighten  the  age  in  which  he  lived,  and  to  adorn  humanity.  Alfred  ih 
Great  was  the  fourth  son  of  Ethel  wolf,  king  of  England;  he  Hucceeded  to  the  thnvar 
on  the  death  of  his  brother  Ethelred,  in  the  year  871.  After  neveral  Actions  vitk  tki 
Danes,  the  unfortunate  Alfred  was  obliged  to  seek  his  safety  by  fli|;ht,  sDd  toi 
to  the  cottage  of  one  of  his  peasants,  where  he  remained  several  uionths  an  a  i 
He  afterwards  withdrew  to  the  isle  of  Athelney,  in  Somersetahire,  whei«,  harioqi  1 
that  the  earl  of  Devonshire  had  obtained  a  great  victory  over  the  Dane*,  aad  M 
taken  their  magical  standanl,  he  disguised  himself  as  a  harper,  entered  the  t  w  ■■■* 
eamp,  and  was  a<lniitted  to  the  principal  generals,  who  praised  hia  talent*  for  mwrnt- 
Having  acquired  an  exact  knowledge  of  the  situation  of  hia  enemie*^  and  naAof 
that  they  wore  divided  among  themselves,  he  seized  the  favorable  nM>oient,  jouM*ii  tki 
earl,  headed  his  troops,  sur^irised  the  Danes  at  Eddiugton.  in  Wiltshire,  and  obtaiMi 
a  complete  victory. 

Having  secured  the  i>eace  of  his  dominions,  after  a  great  Dumber  of  battle*,  wbci 
filled  the  enemies  with  terror,  his  next  care  was  to  police  hia  kingdom.  Althuefi 
there  remain  but  few  of  his  laws,  England  owes  to  him  many  of  thoae  adTaBUfs 
which  render  her  constitution  so  precious.  The  trial  by  Jury  is  said  to  har«  htm  »- 
Btitnted  by  him.  He  caused  learning  to  revive,  and  used  his  utmost  endeavnn»  u*  rs- 
cite  a  love  for  letters  among  his  subjects.  He  was  himself  a  very  learned  ptitkce.am 
all  the  hours  he  could  take  from  business  were  devoted  to  study.  When  we  ctHM^ 
the  great  qualities  of  Alfred,  and  his  many  virtues,  we  need  not  be  suri>nd<d  thai  ^ 
memory  is  still  so  dear  to  Englishmen. — Addison, 

Translate  the  following  into  English: 

AU   RETOUR   D*rXE   LONGUE  CAMPAGXE. 

IJn  jour  ou  deux  avant  d'entn>r,  bien  laver  et  uettoyer  la  peinton^,  aurtout  a  .*«»»* 
du  b&timent  et  sous  les  cadenes;  euvoyer  en  has  lea  bouta-ilehon  de  U^aDrtt^v  >*^* 
Ics  rabotet  Ugfetem^^wl,  V*s»  xcwvoywr  en  haut  et  peindre  leurs  bouts. 

Un  coup d©  pmceovx  ^vxt \<5ft  (it«A\\\\t<i* ^«^ ^'QiX!lq\& ^\v&\ v^<^  vir  lea  fcanconA.  \r*  ftb^  • 
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les  parses  h  mettre  en  place  et  si  on  est  dans  de  bons  parages,  peindre  I'ext^rienr  anssi 
baa  que  possible,  apr^  I'avoir  bien  frott^. 

Gratter  los  poulies  mobiles  de  la  mftture,  efcc.,  noircir  les  points  de  portage  dans  le 
l^ement. 

Le  matin  qui  prdcfede  Tentr^e,  briquer  les  ponts,  nettoyer  les  mancbes  &  vent,  l*ar- 
mement  et  la  voilure  des  canots. 

Gr6er  des  hamacs  propres  le  soir  pr^c^dent,  s'il  on  est  besoin  r^ellement. 

Briquer  et  mettre  en  ordre  les  ^cbelles  de  commandement ;  raidir  ii  nouyeau  les  ^tais 
de  m4ts  de  perroquets,  visiter  les  marques  des  bras  et  balancines. 

A  Tapprocbe  du  port,  enlever  les  paillets  de  brasseyage,  remplacer  les  jarreti^res  de 
mer  par  des  jarreti^res  de  rade,  ou  bien  si  celles-ci  sont  k  poste  fixe  aur  I'envergure, 
les  noircir  i!i  nouveau ;  d^doubler  les  amures  et  6coutes  des  basses  voiles,  d^passer  les 
fausses  cargues  des  huniers,  s'assnrer  que  les  ancres  et  les  cables  sont  olairs,  que  Vorin 
de  la  bon6e  est  par6,  que  la  bou^e  est  peinte  en  noir,  que  les  chatnes  sont  bien  d^ga- 
g^s  et  que  rien  ne  pend  en  dehors. 

Si  on  doit  mouiller  sous  voiles,  en  approchaut  du  mouillage,  faire  monter  le.  monde 
pour  diminuer  de  toile  et  ne  pas  oublier  d* avoir  un  armement  de  canot  pr6t  h  pousser 
pour  dresser  les  vergues  aussit6t  I'ancre  au  fond;  les  factionnaires  du  pont  seront  prdts 
k  se  rendre  h  leurs  postes,  les  hommes  h  Text^rieur  paries  avec  leur  ^chafaud  et  leur 
peinture,  ilk  aller  en  dehors  une  fois  les  voiles  serr^es. 

Mouiller  I'ancre  du  veut  en  arrivant  au  point  voulu,  filer  la  chalne  jusqu'^  bonne 
distauce  et  former,  carguer  ensuite  les  huniers  et  mouiller  la  seconde  ancre,  en  embar- 
dant  du  bon  bord,  pour  ne  pas  faire  de  tours  de  chalne  et  tenir  bon  jusqu*^  ce  qu'on 
vire  la  chalne,  afin  de  ne  pas  surpatter  I'ancre. 

Serrer  les  voiles  et  terminer  Tamarrage  du  bdtiment. 

LA  XAVIGATIOX  ANCIENXE. 

Jiisqu'^  la  fin  du  si^cle  dernier,  le  navigateur  devinait,  autant  qu'il  la  calculait,  la 
position  de  son  navire.  Les  chronom5tres  si  r^pandus  aujourdliui  6taient  alors  &  I'es- 
sai.  Les  6ph6m6rides  nautiques  mdn^es  contenaient  des  fautes.  Les  instruments  de 
navigation  avaient  des  degr^s  d'erreur,  car  ces  grossiers  arbal^tes,  astrolabes,  cercles 
marins,  arcs  de  navigatioUf  n'avaient  pas  encore  fait  place  aux  bons  sextants  et  aux 
excellents  cercles  de  nos  jours.  Les  exemples  ne  manquent  pas  de  navires  qui,  traver- 
sant  I'Atlantique  h  cette  6poque,  se  trouvaient  de  six,  huit  et  mdme  dix  degr^  de 
longitude  au  del^  de  leur  estime.  Tel  est  h  present  le  degr6  de  perfection  des  tables 
et  des  instruments  de  navigation,  que  le  marin  pent  aujourd'hui  d^couvrir,  avec  une 
^rande  certitude,  tout  courant  qui  coupe  sa  route. 

Conversation  entirely  in  French, 

Suhjecfs : 
Mon  dernier  itin^raire.  / 

Une  visite  h  bord  d'un  navire  de  guerre  espagnol. 
La  force  des  diflKrentes  flottes  ^trang^res. 

Conversation  avec  un  pilote  frangais.  Du  poste  des  officiers  pendant  le  combat. 
De  la  litt<5rature  6trang^re,  etc. 
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